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Chapter 1. 
Introduction 
1.1 The problem 
One of the most important and urgent objectives of the 
behavioural sciences today is to understand the causes of violence, 
and henc e the ways in which it may be controlled. However, 
research by psychologists and et hologists has resulted in several 
sharply conflicting theories of the causation of aggression. To 
begin with, aggression is inconsistently defined; in relation to 
animals , ethologists tend to restrict the term to behaviour patterns 
associa ted with attacking (or a readiness to attack) another individual 
of the same species. \oJi th regard to humans "the term aggression has 
been applied to everything from competition i n dress, athletics, 
business and politics, to warfare and murder" (Otten, 1973 ). In many 
accounts, the assumption seems implicit that Ilaggres'sionll is a 
unitary phenomenon which can largely be traced to a single causal 
factor. This premise is appealing because of its simplicity (it 
might be easier to control aggression if it were caused by one factor 
rather than many), but Moyer (1 969) has argued more realistically 
that there are qualitatively different kinds of aggression , and their 
expression is determined by an interwoven complex of internal, 
external and experiential factors. 
Megargee and Hokanson (1 970 ) have summarised the poj.nts which 
most theories of the causation of aggression have in common: 
(i) Instigation - there are forces within the individual that 
motivate, drive or impel him towards aggressive acts. 
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(ii ) Inhibitions - there are factors in the individual personality 
that oppose the overt expression of aggression. 
( iii) Situational factors - variables outside the individual act 
either to facilitate or to inhibit the expression of aggression. 
If instigation and situational factors outweigh inhibitions, an 
ag[':ressive act is possibJe, though not inevitable. If they are out-
wei ghed by inhibi t ions, the aggressive act cannot occur. 
Al though there is some disa.greement about the relative importance 
of these three factors, the real dispute is over their origins and 
nature. Some of the different points of view are summarised below: 
Freud, in his early years, considered that humans were motivated 
primarily by a life force ("libido " or "eros") and that thwarting this 
instinct led to aggression. However, the occurrence of VJorld 'l;Jar I 
and the imminence of \vorld War 11 led him to modify his views, and 
in "\'!arum Kreig?" ( 1933) he proposed that humans were also motivated 
by a "death instinct" which impelled them to self-destruction. The 
presence of the "life force" usually ensured that destruction was 
directed outward at other people or objects. These destructive 
tendencies could only be controlled through inhibitions acquired 
during development, not by elimination of situational factors. Only 
by encouraging the bonds which draw and hold people together could 
one hope to prevent war. 
Lorenz (1966) maintained, like Freud, that the instigation of 
aggression was innate, but rejected the concept of a1tleath instinct". 
Approaching the problem from a "phylogenetic" vieY1point, he proposed 
that aggression could increase an individual ' s chances of survival, 
by gaining him a territory or a mate, and has therefore been favoured 
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by na tural selec tion. This has resulted in an "aggressiv e drive", 
a spontaneous upwelling of aggressive energy which is discharged by 
aggressive acts in appropriate stimulus-situations . Even in the 
absence of the normal releasing stimuli, aggressiveness will build 
up until a spontaneous aggressive act occurs. Since such an 
aggressive drive would jeopardize the survival of one's mate or 
offspring , animals have evolved the ability to redirect aggression 
on to outsiders , and to inhibit aggression in response to " submissive ll 
signals. Inhibitory mechanisms are most reliable in those speci es 
most capable of inflic ting injury , but humans have acquired their 
destructive capacities s o rapidly (through individual inventiveness 
and cultura l transmission) that they have not had time to evolve 
innate inhibitions against killing each other. Therefore, the only 
hope of controlling violence is through providing harmless and 
energetic "outlets" such as spor t s through which men can discharge 
their action-specific energy for aggression. 
Scott (1 968 ) in a review of Lorenz' s "On Aggression" criticizes 
the concept of the spontaneity of aggression on the grounds that 
there is no physiological evidence for it. He cites the work of 
Cannon (1929 ) and others, \vhich indicates that there are counter-
balanced aggression-stimulating and aggression inhibiting areas in 
the brain, and aggressi on will only occur i f external stimul ation 
upsets this balance. Thus there are innate structures which enable 
aggressive a cts to be performed , but no continual build-up of 
aggression in the absence of external stimulation. 
Dollard et al. (1939) argued from a behaviourist viewpoint that 
a.ggression is invari ably a consequence .of frustration, which was 
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defined as "that condition which exists when a goal-response suffers 
interference". They side-stepped the issue of whether the relation-
ship between frustration and aggression was learned or innate, and 
went on to propose that the amount of frustration determined the 
strength of instigation to aggression. The inhibition of an 
aggressive act varied directly with the strength of the punishment 
anticipa ted for the expression of that act. The strongest insti-
gation is towards aggression directed at the individual who is seen 
as the source of frustration. Inhibition of this direct aggression 
is an additional frustration, which increases the instigation to less 
direct forms of aggression, thus engendering a tendency for aggression 
to be displaced to different objects and expressed in modified forms 
(redirection and SUblimation). Conversely, the performance of an 
aggressive act reduces the instigation to all other forms of 
aggression (catharsis). Thus if the level of original frustration 
i s held cons t ant, there should be an inverse relationship between the 
occurrence of different forms of aggression. 
Bandura and \I/alters (1 963) have emphasized the importance of 
learning in the development of aggressive behaviour. Like Moyer 
(loc. cit.) they recognize different types of aggression; whereas 
the previous arguments centre mainly around "angry" aggression, i.e. 
that which is goal-directed to hurt the victim, the authors show that 
aggression may also be instrumental in obtaining other goals . What-
ever the instigation of an aggressive act, positive reinforcement will 
increase the probability of its recurrence. Whereas Dollard et al. 
maintained that aggressive responses of high magnitude must be due to 
correspondingly high frustration, Bandura and It/al ters show that such 
5 
responses can be learned under low-frustration conditions, suitably 
reinforced, and then used in the appropriate stimulus conditions, 
which may include only mild frustration. Conversely, some studies 
of development in societies where aggression is unrewarded but 
socialization pressures are severe and presumably frustrating have 
shown that aggressive interactions are rare. 
These diverse approaches suggest that aggression has indeed 
many facets. Unfortunately, multifaceted problems are considered 
by some to be unsuitable for lay audiences. Shortly after the 
pUblication of "On Aggression" there appeared several works support-
ing and exaggerating Lorenz 's view of human aggression as an 
instinct, and refuting other theories, largely through force of 
rhetoric rather than reason (Ardrey, 1966; storr, 1968) . These 
were countered by a backlash of books and articles, defending man's 
uni queness and freedom from instinct (Montagu, 1968; Russell and 
Russell, 1968). The ancient nature-nurture controversy had been 
revived. 
The Lorenzian vieIV of the innateness of aggression was based 
largely on analogies arawn between human behaviour and the behaviour 
of fish, birds, rats and dogs. Barnett (1968) has justifiably 
criticised thi s approach on the grounds that the development of 
behaviour in these animals seems less dependent on cultural trans-
mission than is the case with humans. Hashburn and Hamburg (1968) 
while recognizing that analogies should be treated with caution, 
suggest that "le will obtain the best clues concerning our evolution-
ary background by studying the behaviour of our closest taxonomic 
relatives, the higher primates. 
6 
Most authorities would agree that the primates whose morphology 
is most similar to our own are the great apes, and in particular the 
gorilla and chimpanzee. Kortlandt (1972) in a synthesis of geo-
logical, palaeoecological, palaeontological and biochemical data, 
concludes that man, chimpanzee and gorilla may have had a common 
ances tor as recently as 15 million years ago, but the orang-utan's 
ancestor diverged from this stock about 26 million years ago. Apes 
and old-world monkeys may have diverged 40 million years ago. 
Significantly, the great apes received little mention im the 
human-aggression controversy. This was because data from field 
studies of apes were still very fragmentary. Schaller (1963) found 
that mountain gorillas had stable small social units, each dominated 
and led by a large mature male, but that aggression of any kind was 
very rare, and inter-group encounters peaceful. Ranges were neither 
mutually exclusive nor obviously defended. Preliminary studies of 
chimpanzees (Goodall, 1965; Reynolds and Reynolds, 1965) showed no 
evidence of territory, nor of stable social units beyond mother-
offspring groups , nor of exclusive sexual relationships. Since 
there were no stable social units, there could by definition be no 
inter-group aggression, and fighting of any kind was very rare.* 
Sporadic observations of orang-utans (Schaller, 196 1; Davenport, 
1966) suggested that they too showed no clear social structure and 
were more solitary than the other apes. 
Much better information was available at this stage concerning 
baboons, Hall (1962), \·Jashburn and DeVore (1961) and DeVore and 
* Reyholds and Reynolds saw 17 "quElrrels" in 300 hours while 
Goodall saw only 73 "dominance interactionstt , of which very few were 
fights, in 2 years of observation ; a frequency \vhich, as Sugiyama 
(1969) commented, "can be recorded in a troop of macaques during 1 
weeks observation". 
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Hall (1965) showed that Papio ursinus and Papio anubis lived in 
clearly defined troops of 40-50 individuals, with well-defined but 
overlapping home ranges. Adult males seemed to dominate most 
troop activities, repelling predators and gaining prior access to 
food and to oestrus females. There was some evidence of hier-
archical organization and relatively frequent threatening and 
chasing within the troop. 
The contrast between apes and baboons was used as evidence 
both for and against the innateness of human aggression. The 
"Lorenzians" (apart from Lorenz himself, who largely ignored the 
primate literature ) pointed to the restricted habitats and diminish-
ing numbers of the great apes and dismissed them as "evolutionary 
failures " whose lack of competitiveness and cooperation has led to 
their demise, proving all the more clearly that humans have only 
achieved their present "success" by evolving aggressive and 
territorial behaviour in response to the harsh selection pressures 
of the savanna which have moulded the behaviour of modern baboons 
(Ardrey, 1966). The anti-Lorenzians found in the non-aggressive 
apes confirmation for their view of the "noble savage ll who has 
become corrupted through overdrowding and other social and cultural 
ills (Russell and Russell, 1968; Montagu , 1968). 
Continuing field research has necessitated the addition of 
qualifications to the early statements about ape social structure 
and behaviour, since more precise informa tion is now available from 
long-term studies. Fossey (1974) has shown that gorilla groups do 
have relatively stable overlapping home ranges, and tha t mutual 
avoidance between neighbouring groups may be reinforced by the 
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displays c1l'\d. vocalisations of the silverback males on some 
occasions when intergroup confrontations do occur. 
There is still some controversy over the social organiza tion 
of orang-utans. All authors agree that these are the most 
solitary of apes. Mackinnon (1 973) reports very large ranges and 
local aggregations of individuals at sites where food is abundant, 
with some evidence of inter-male chasing and displaying. Rodman 
(1973) working in a different area, found that ranges were quite 
small and that each female's range overlapped with that of several 
other females and one male. Each male ' s range overlapped with 
those of several females but not with those of neighbouring males. 
The loud calls of adult males presumably functioned to attract 
females and to repel males, the latter repulsion perhaps being 
reinforced by aggression by males who meet. This pattern of 
dispersion is somel'Jhat similar to that described in galagos by 
Charles-Dominique ( quoted in Jolly, 1973). 
All studies of chimpanzees in which individual recognition has 
been achieved (except Goodall, 1968b) have produced some evidence of 
-./< 
"regional populations" or communities of 20-80 individuals who share 
a large home r ange (bounded by social rather than geographic 
boundaries) which is either stable or fluctuates seasonally (Nishida , 
1972; Sugiyama, 1968; Itani and Suzuki, 1967). rfue community is 
seen as a largely IIclosed" social unit, whose members have little 
contact with those of neighbouring communities, except that 
receptive females may transfer from one community to another . This 
concept ·is fundamentally different from that of the "open group" 
(Reynolds and Reynolds, 1965 ; Reynolds, 1966) because it implies 
"*' I~ lSo rePened to as ,I unit groupS'. 
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that individuals who do not maintain continuous spatial proximity 
can nevertheless distinguish between members and non-members of 
t heir own s ocial unit. 
Goodall (1968b) could find no evidence for communi ties of this 
kind, but by the time she could reliably recognize individuals she 
was collecting all her data at an artificial provisioning area. From 
her account it is evident that only a limited '.'resident population" 
visited this area. 
From her observations of provisioned and habituated chimpanzees, 
Goodall (1 968a, b) was able to describe in detail their rich 
behavioural repertoire. She showed that aggression was in fact more 
frequent than preliminary observations had suggested, (though this may 
have been exacerbated by her provisioning techniques) and that there 
was some evidence ot hierarchical organization. 
It Vias this new evidence concerning the social structure and 
aggressiveness of man's closest relative that prompted the present 
study . 
1.2 Aims of the present study 
Since 1968 , provisioning of the Gombe chimpanzees has been 
greatly reduced (Vlr angham, 1974) and it has become possible for 
observers to accompany chimpanzee parties on excursions around their 
range, with apparently minimal interference in their behaviour. 'l'he 
aims of the present study were threefold: 
(i) To investigate the natural contexts in which agonistic (fighting 
and related) behaviours occurred, away from the influence of the 
provisioning area ; 
10 
(ii) To relate these to what could be deduced about the social 
structure and day-to-day life of the study population; 
( iii) To attempt to describe rela tionships between members of the 
study population in terms of agonistic interactions , and to 
relate these "agonistic relationships" to other va riables, to 
provide a basis for discussing the usefulness of applying the 
dominance concept to a species \vi th such complex behaviour 
and fluid asso~iation patterns as the chimpanzee. 
1.3 Limitations of the present study 
(i) The study population 
The Gombe National Park has been protected for little more tha n 
30 years. During this time there has been extensive regrowth of 
secondary forest within the park and extensive clea ring of afforested 
areas surrounding it. The chimpanzee population of the park i s 
geographically isolated from the nearest remaining l a rge areas of 
chimpanzee habitat. For these reasons, it may not be safe to assume 
tha t t he population has reached a state of equilibrium with its 
habitat. One would expect the establishment of a new reserve to be 
followed by a gr adual drift of animals into it from outside, and 
this would be facilitated by human destruction of fore s t outside. 
There is thus t he possibility that thi s was an increasing or already 
overcrowded popula.tion, but no firm evidence one way or the other. 
The study population has suffered considerable interference 
through artificial provision of bananas and increased exposure to 
infectious diseases. How much this may have affected r anging and 
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association patterns, social relationships, and birth and death 
rates is uncertain ( ~'Jrangham, 1974; Pfifferling ,il1.prep.). Caution 
should therefore be exercised in generalising from the findings of 
this study to the species as a whole. 
(ii) Sampling methods 
This was originally conceived as a study of the social relation-
ships of adult males, complementary to a study of adult female 
relationships which began in 1970 but was prematurely terminated. 
All the data about agonistic interactions in na tural surroundings 
were collected by following parties containing at least one adult 
male. I have included some comparative data relating to agonistic 
interactions among other age and sex classes, but at a superficial 
level. In fact, an impartial sampling of agonistic interactions 
s howed that 900,h involved an adult male, but there is still a 
regrettable lack of information concerning the contexts of agonistic 
interactions among females and immature individuals. 
My colleague ' s s ix-month study of adult females showed tha t 
many females, except when in oestrus, associated infrequently with 
individuals other than their oVln offspring , and that a considerable 
investment of observation time yielded very little data on inter-
actions of any kind (Baldwin, per.s. coml11 .). 
The development of agonistic behaviour is a study in itself, 
and I have deliberately confined my investigations to the more 
stereotyped agonistic patterns of adults. It is to be hoped that 
studies of infant development and the behaviour of adolescents 
(Plooy, in prep .; Pu.sey, in prep .) will shed more light on how 
these patterns arise. 
CHAPTER 2 
study area, population, and methods 
2.1 Study area 
The physiography, fauna and vegetation of the Gombe National 
Park have already been described by Goodall (1968b) and Clutton-Brock 
(1 972 ). Fig. 2.1 shows a simple map of the Park, and its location 
in East Africa. The dotted rectangle on the map is the area in which 
I made most of my observations. Fig. 2.2 is an aerial photograph of 
this area, and shows clearly the steep ridges which traverse the Park 
from the lake to the Rift escarpment. This characteristic of the 
terrain was of some relevance to the movement of chimpanzees within 
their range, since the ridges isolated each valley visually and 
acoustically from adjacent valleys. A chimpanzee (or an observer) in 
one valley could only hear calls uttered in the same valley, and to 
find out what was happening in adjacent valleys he had to ascend the 
dividing ridge. An observer on a ridge crest could quite easily 
locate any chimpanzees who vocalised in the valleys to either side; 
or, by walking along the ridge, he might discover chimpanzees sitting 
quietly, also apparently listening for calls. 
2.2 Human influence in the Park 
The only permanent settlements within the Park during the study 
period were the Tanzania National Park rangers' camp at the mouth of 
Nayasanga valley, and the research camp on the north slopes of lower 
Kakombe valley. Fishermen had temporary dwellings at intervals all 
along the lake shore but vacated these for several days each month 
when the moon was full. People who were not involved in research or 
park management were not permitted to walk anywhere except along the ' 
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Aerial photograph of Kakombe, Mkenke and Kahama. 
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lake shore and the three footpaths which traversed the park from lake 
to Rift. Chimpanzees were wary of local Africans and were very 
cautious when walking on the shore or approaching inhabited fishing 
villages, usually fleeing if they met unfamiliar Africans. When the 
fishermen had all left, chimpanzees frequently wqndered into the empty 
huts to lick ashes from the hearths. 
In Kakombe valley, however, the chimpanzees showed little or no 
fear of humans and often walked or fed close to occupied buildings. 
They seemed uninterested in any human artefacts except for clothes and 
cardboard boxes, either of which they would eagerly seize, tear up, and 
suck whenever the opportunity arose. 
About .5 km inland from the lake, on the north slopes of Kakombe, 
the provisioning area (known as IIcampll) was situated. This was an 
area about 40m x 80m which was permanently kept clear of undergrowth, 
in the middle of which was a building attached to a covered trench. 
The trench was so constructed that a human inside it could give bananas 
to chimpanzees outside without being seen. The effect of provisioning 
on this community of chimpanzees has been discussed by ItIrangham (1974). 
During the period of the present study, in 1970 and 1971, chimpanzees 
were being given bananas fairly infrequently on an irregular schedule, 
and were only fed if they visited camp alone or in small parties. The 
intention was that each individual should be fed once a week; in 
practice, some individuals who were often in the vicinity of camp were 
accidentally fed more frequently, and others who seldom visited were 
fed less frequently. 
2.3 Study population 
The total number of chimpanzees inhabiting or using the Park was 
unknown at the time of this study. The "resident population" of 
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individuals who were more or less habituated .to observers, and 
visi ted camp, numbered between 4'2 and 47 . Sightings of unhabituated 
parties elsewhere in the Park indicated that there were at least two 
more regional popula tions of similar size, one ranging over Mtumba, 
Kavusindi and Rutanga valleys and the other ranging over Nayasanga, 
Kalande, Kitwe, Gombe and Bwavi. Groups of unhabituated chimpanzees 
which presumably came from one or both of these areas were occasion-
ally seen or heard in the upper reaches of Kakowbe and Mkenke valleys 
during the study period. 
The habituated individuals ranged from Linda to Nayasanga valleys, 
but were most often found in Kakombe, Mkenke and Kahama. The ranges 
of individuals differed considerably, as I have described in Chapter 3. 
All the habituated individuals could easily be identified from 
physical features, and were for convenience referred to by names. All 
are liested in Table 2.1, with details of sex, kinship and age. 
Abnormalities 
As a result of contracting a polio-like disease in 1966, four 
individuals were partially paralysed; Faben and Madam Bee in one arm, 
Willy-wally in one leg, and Gilka in one wris t. All individua ls had 
adapted in various ways to their disability, particularly Faben, who 
had adopted a largely bipedal style of locomotion, and all four seemed 
to be well-integrated members of their community. Gilka, in addition, 
had grotesquely swollen brows and nose, thought to be caused by a fungal 
infection. The adolescent female Little Bee had a "club foot" which 
may have been a congenital deformity. 
Table 2.1. The study population , 1971. 
~ Initial Age/sex class Kin 
Hugo HG ~ 
Goliath GO ~ 
Mike folK Ad 
Hugh HH Ad 
Humphrey BM ~ 
Charlie CH ~ 
Faben FB Ad 
\HIly-wally 1,/\,/ Ad 
Evered EV Ad 
D~ DE Ad 
Figan FG Ad 
~di ill Ad 
Jomeo JJ Ad 
Satan ST Ad 
Sniff SF ru1 
Sherry SH ru1 
Flint FT Jd 
Goblin GB Jd 
fofustard l-ru (Id) 
MI~ ~ ~ 
Plato PT ~ 
Freud FD ~ 
* Romany HO 10 
Flo FL A9 
*Sprout SP A9 
fofadame Bee MB A9 
Passion PS A9 
Melissa ML A9 
Nope NP A9 
Mandy MD A9 
Athena AT A9 
Nova NV A9 
Pallas PL A9 
Gigi GG A9 
Miff MF A9 
Fifi FF A9 
*\'/anda liD A9 
ltinkle l'/K (A9) 
*DOve DO (A9) 
*Patti PI a9 
*Sparrow Sl'l a9 
(sibling of CH) 
(sibling of ML) 
(sibling of HH) 
sibling of FG,FF,FT; 
sibling of GK 
son of FL 
sibling of FB,FF,FT; son of FL 
sibling of SH 
son of SP 
sibling of JJ 
sibling of FB,FG,FF; son of FL 
son of f.fL; sibling of GM 
son of NP 
son of AT 
son of PL 
son of FF 
son of \'ID 
mother of FB , FG,FF,FT 
mother of ST,SG,SY 
mother of LB,HB,BH 
mother of PM 
(sib. of IIM); mother of GB,GM 
mother of MU 
mother of MG 
mother of AL 
mother of SS 
mother of pT 
mother of r.1Z 
daughter of FL; mother of FD 
mother of RO 
Gilka GK a9 sibling of EV 
Little Bee LB a9 daughter of fom, 
* Starling SG (J9) daughter of SP , 
Honey Bee HB J9 daughter of MB, 
Pom PM J9 daughter of PS 
Midge MG 19 daughter of l-tD 
Moeza MZ 19 daughter of MF 
sib. of HB,BH 
sib. of ST,SY 
sib. of LB,BH 
* Spray SY 19 daughter of SP, sib. of ST,SG 
Scotia SS 19 daughter of NV 
Gremlin GM 19 daughter of ML, sibling of GB 
Bee-hinde BH 19 daughter of MB, sibling of LB,HB 
A = adult, .a== adolescent, J== Juvenile, 1 = infant. 
Bracketed age-classes = transitional. 
Bracketed kin relationships = suspected but not certain. 
* = largely unhabituated individuals \V'ho were seldom observed. 
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Degree of habituation 
Some individuals seemed more disturbed by the presence of 
observers than were othersj I have tried below to categorize the 
different adults and adolescents on the basis of their reactions to 
my presence. 
(1) Unhabituatedj fled on sight. 
Sprout 
(2) Attentive to observer, seldom came within 10m. Could not be 
followed if alone . 
Dove, Pa tti, SparrovJ, i'landa. 
(3) Moved away if observer came within about 2mj frequently glanced 
back at observer if followed. 
Willy-wally, De, Sherry, Madam Bee, Nope, Mandy, Athena, Winkle, 
Little Bee. 
(4) Sometimes attentive to observer, avoided close proximity to him. 
Evered, Faben , Godi, Satan, Passion, Nova, Pallas, Gigi, Gilka. 
(5) Usually "oblivious ll of observer, occasionally brushed against him 
or even attempted to initiate social interactions with him. 
Leakey, Hugo, Mike, Goliath, Hugh, Humphrey, Charlie, Figan , 
Jomeo, Sniff, Flo, Melissa, Miff, Fifi. 
It will be apparent from this that most of the adults and 
adolescents tolerated my presence as long as I was not too close, and 
that the most tolerant individuals were mainly mature males. Infants 
and juveniles in general tended to be less cautious of humans than 
their mothers were. While observing , I attempted to be as unobtrusive 
as conditions permitted, trying to keep a distance of at least 5m between 
myself and the chimpanzees, and not responding to any individuals who 
attempted to interact with me. UNIVERSITY 
.LlIR.ARY 
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2.4 Observation methods 
The instability of temporary chimpanzee associations introduces 
variables which are absent in troop-living species, or in captive 
groups. In considering the context of an interaction between two 
chimpanzees, one may have to take into account: 
(a ) The duration of their present association, prior to interaction, 
(b) The duration of separation since their previous association, 
(c) Who else is in the group, 
(d) Recent arrivals or departures by any individual, 
(e) Duration of association subsequent to interaction, 
and so on. Such conditions make quantitative work difficult. There 
are essentially two main strategies for collecting data: 
(i) Observing groups 
Sampling groups randomly is difficult. The movements of chimpanzees 
are somewhat unpredictable, and large groups are more likely to be located 
by vocalisations than are small ones . Probably the 
best compromise is to wait in one place where chimpanzees often come, 
and to watch them as long as they are in sight. This is the principle 
behind the daily record which has been kept in the provisioning area 
since 1963 by van Lawick-Goodall and her assistants. The advantage of 
the method is that, in theory, all interactions within the group can be 
recorded at once, permitting quantitative comparison of individuals on 
any behavioural measure from a minimum of observation time. This 
information is useful in tracing changes in the frequency of various 
kinds of behaviour in successive months or years during any individual's 
development. 
Disadvantages are that the number of possible combinations of 
individuals who could interact, and hence the amount of data to be 
recorded, increases geometrically as group size increases arithmetic-
ally, which can make observations of large groups very inaccurate. 
Also, since it is preferable that the quality of data collected should 
be independent of group size, behavioural measures should be as few, 
simple, and obvious as possible if they are to be recorded equally 
reliably in large and small groups. Even using a few simple 
measures, the observer is faced with the physical problem of recording 
and processing the considerable quantity of data that results. The 
behaviour of an individual is a continuously flowing sequence, and the 
behaviour of all members of a group can be regarded as parallel 
sequences in time, which intersect when individuals interact. 
system has several dimensions of interest to the observer: 
Such a 
(a) The range of possible behaviour patterns, 
(b) The sequence of behaviour in time, 
(c) The identity of individuals who show changes in their behaviour, 
Cd) The identity of other individuals showing correlated changes in 
behaviour. 
Ideally, a recording system should permit easy extraction of inform-
ation concerning anyone of these dimensions. The most unstructured 
type of record is the taped commentary, typed verbatim, whose only 
dimension is the linear time sequence of events. Checksheets are 
more amenable to the extraction of quantitative data, but it is hard 
to design and use one which can handle more than two dimensions at 
once, and the gain in ease of recording and extracting data is 
accompanied by the necessity of simplifying the data recorded CHinde, 
1973). 
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More serious problems are associated with the actual observation 
of all members of a group simultaneously. Attention is naturally 
drawn towards the scene of greatest activity, and peripheral indivi-
duals may be obscured by foliage for long periods. At the provision-
ing area , all undergrowth had been cleared away, and the presence and 
behaviour of only those chimpanzees within the clearing was recorded; 
chimpanzees in the surrounding bushes may have influenced the behaviour 
of those in the clearing , but as long as they remained outside the 
clearing they were i gnored by observers. Such data are of limited 
valu e in the study of group dynamics, as neither the group composition 
nor the duration of associations could ever accurately be determined. 
(ii) Observing individuals 
This means following a selected individual, and recording details 
only of his behaviour and the associations and interactions in which he 
is involved. This method is complementary to group observation, and 
eliminates one of the variable dimensions mentioned earlier, making 
data collection more straightforward. Accuracy of observations is 
not impaired in large groups. Group composition can easily be checked 
at regular intervals, and it does not matter if some individuals are 
temporarily out of sight as long as the subject is visible. One can 
record several measures relative to the subject which one could not 
readily record for all members of the group , such as spatial relation-
ships, or the subject's non-social activities such as resting, feeding 
etc., and on the other hand s ome of the more conspicuous behaviour 
patterns, such as attacks, displays , and loud calls , can still be 
recorded for all members of the group . 
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The main disadvantage of following individuals is that one has to 
spend much more observation time to collect data permitting comparison 
of different individuals' behaviour than if one watched groups. 
In the present study I have employed both methods; firstly, a 
short period of observing groups at the provisioning area, to decide 
which behaviour patterns could be regarded as agonis tic; secondly, a 
more detailed examination of some of these patterns, using group data 
collected by myself and my fellow research-ass~ants throughout 1970; 
thirdly, a year of following individual adult males, restricting myself 
to this class partly because my preliminary analysis had revealed that 
they were involved in the bulk of all agonistic interactions, and 
partly because a colleague had started a parallel study of social 
rela tionships among adult females - a study which, unfortunately , was 
never finished. Consequently , although I shall be dealing with inter-
actions between adult males and all other classes , no detailed data on 
agonistic interactions between members of those classes will be 
presented. 
My observation hours on individuals were distributed unevenly 
among the 14 adult males, because of two, possibly related, trends 
which took place during 1971 . One was the decline in rank of the 
former alpha-male, Mike; the other was the progressive separation of 
the habituated community into two unequal parts, occupying different 
ranges. Under such unusual circumstances it seemed more worthwhil e 
to spend a lot of time watching Mike and t he other hi gh-ranking males 
tha n to press blindly ahead with an impartial sampling programm e . 
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2.5 Recording methods 
Routine data on groups at the provisioning area were recorded 
directly on checksheets, with a tape-recorder at hand for verbal notes 
during periods of intense activity. Following individuals through the 
for es t necessitated recording aids which could be protected from 
tropical rainstorms and which would not impede rapid quadrupedal 
locomotion through dense thickets. The best solution proved to be a 
s mall cassette tape recorder strapped in a ventral position, and a 
pocket-sized clipboard with checksheets for recording all data other 
than interactions. 
\Vhen following chimpanzees in the forest , I \\Ias normally 
accompanied by a Tanzanian assistant, in acc ordance with the regulations 
of the Tanzania National Parks administration. As far as I could tell, 
the chimpanzees were as unaffected by the presence of two humans as they 
~vere by one. 
2.6 Problems involved in the description of behaviour 
It is difficult to investigate the complex stream of an animal's 
behaviour without breaking it up into convenient (if arbitrary) units 
for purposes of description and analysis. 
studied at a number of different levels: 
i) Contractions of individual muscles, 
Clearly, behaviour can be 
ii) Behaviour ' elements ' - more or less stereotyped patterns of 
muscular contractions , 
iii) Behaviour sequences - groups of behaviour elements performed 
s imultaneously or in quick succession, 
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iv) Social interactions - behaviour sequences performed by two or 
more individuals, which show some spatial and temporal coordination, 
v) Social relationships - the pattern of social interactions observed 
between specific individuals over a long period of time, 
vi) Social organization - the pattern of social relationships within 
the formal structure of a social group. 
At each level, unit s of behaviour can be regarded as clusters of simpler 
units from a lower level, and as the precise composition of such 
clusters at any level can vary, this variability is multiplied at each 
s uccessively higher level, making accurate description of uni ts 
increasingly difficult and cumbersom e. 
Behaviour elements can be described in two ways (Rinde, 1970): 
firstly , with reference to their mechanism ( e . g . Ilrapid arm extensionll ) 
and secondly, with reference to their result (e.g. "hitting conspecific ll ). 
'rhe t wo examples given could refer to the same act, but Ilrapid arm 
extension" could also result in waving the arm in the air , throwing a 
stone , hitting the ground or swatting a fly. Conversely , Tlhitting 
conspecific ll could be achieved by means of a hand, a foot, a stick or a 
missile. Neither type of description by itself has proved satisfactory 
for dealing with the complex behaviour of chimpanzees and other primates 
(van Rooff, 1971). 
In order to describe behaviour sequences, we may have to introduce 
some arbitrary time criterion i n order to define the start and finish 
of a sequence . There then remains the problem of the extent to v/hich 
slightly different sequences can be classified together as similar. 
Clearly, to cons ider each possible combination of behaviour elements as 
a separate unit would be out of the question; Van Rooff (1971) lists 
some 60 behaviour elements which can be distinguished in social behaviour 
sequences among chimpanzees, and if one imagined (conservatively ) that a 
behaviour sequence could contain 2-5 elements in any order, there could 
be at least seven hundred million possi ble behaviour sequences. At 
this level, the observer's Gestalt-perception ability may prove to be a 
more effici ent tool than mathematical methods for detecting character-
istic clusters of el ements; though here one runs the risk, if sequences 
are described in terms of two or three common elements , of overlooking 
some other component whose presence or absence may later prove to be 
signi f icant. 
Social interactions introduce an added complexity , as they involve 
coordinated behaviour sequences by two or more individual s . It may be 
difficult to decide whether to call an event an interaction or not, e.g. 
if the "interactants" are far apart and other individuals are between 
them , or if one individual shows no detectable response to another ' s 
behaviour sequence . A detailed description of any interaction can be 
very complex and t edious , but there seems no satisfactory way of 
describing most int erac tions without referring, at least superficially , 
to what each participant did and to the immediate outcome of the inter-
action . 
At the data-collection stage , we are mainly concerned with 
describing units at these three levels; relationships and social 
organ i zation can only be inferred f rom interaction data collected over 
a longer period of time. Since , however , one of the aims of this 
study was to investigate relationships, it seemed desirable to use 
fairly gr.oss units to describe behaviour sequenc es and interactions; 
units which could readily be observed and identifi ed under field 
conditions, where visibility was often poor . 
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Behaviour unit s wer e sel ected and defined on the basis of 
preliminary observa tions of interactions in camp where visi bi lity was 
goo d , and my terminology for the most par t follows tha t of Goodall 
(1968b). All t erms are defined in Chapter 4. 
CHAPTER 3 
The study population and its social organisation 
3. 1. Introduction 
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For the purposes of this study, the study population consists of 
those individuals who were sufficiently habituated to human observers 
not to be noticeably disturbed by the latter's presence. During 
1971 they comprised 46 individuals of all ages ( see Chapter 2 for 
full list). 
There were, however, at least 100 unhabituated chimpanzees also 
living in the park ' s 15 square miles (approx. 38 km2). Goodall 
(1 968b ), on the basis of her early field work prior to provisioning 
and habituation, was of the opinion that no stable social units could 
be detected other than family groups consisting of mothers with 
dependent offspring, and that all chimpanzees living in the park and 
in contiguous areas of suitable habitat could be regarded as members 
of a single community, which could only be limited by geographical 
barriers. (By 'stable social unit', she meant a group of individuals 
who maintained continuous spatial proximity.) 
Given that the organisation of the study population was 'loose ', 
it is important to establish at this stage how loose - i.e. whether 
individuals associated randomly, or whether some discontinuities in 
association patterns could be distinguished, either within the study 
population or between it and the rest of the park ' s population. The 
outcome will be relevant to the interpretation of the behavioural data 
presented in the succeeding chapters; 
27 
3.2. Distribution of chimpanzees in the park 
No reliable data on the ranges of the members of the study 
population are available prior to 1968. From 1968 onwards, 
individuals were regularly followed away from the provisioning area, 
and their association patterns and travel routes recorded. During 
1970 and 1971, I participated in the collection of such data. 
During these 3Yz years, all the habituated individuals were 
followed many times, and none was observed to go further north than 
Rutanga valley, or further south than Nayasanga valley (see map, fig. 
2.1); they were very seldom seen in these two valleys, and seldom 
ventured eastwards into the upper reaches of any of the valleys 
included in their range. Thus the majority of their wanderings 
seemed to be confined to an area of at most 5 square miles. This 
area will be referred to as the "study area"; camp was situated in 
its centre , in Kakombe valley. 
Large parties of unhabituated chimps were occasionally seen and 
heard to the north, south and east of the study area. During 1969, 
1970 and 1971, repeated and unsuccessful attempts were made to 
provision chimpanzees beyond the southern boundary of the study area. 
It was ascertained that there was a resident population of at least 
30 individuals who ranged over Bwavi, Gombe, Kitwe, Kalande and some-
times Nayasanga valleys, but none of the habituated individuals was 
seen associating with them in these valleys (Sheehan, pers. comm.). 
During the time covered by the present study, therefore, it 
appears that the park's chimpanzee population was not homogeneous, but 
was divided into at least three regional popula tions, one of which 
included al l members of the study population. 
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3.3. Individual differences in range 
During 1971, most of the adult males and some of the adult females 
v/ere seen at least once in every valley in the study area. They did 
not, however, use all parts of thi s range equally often. On one 
occasion, a party was known to travel from Kasakela to Nayasanga within 
a day (about 3 miles) but this was exceptional. The normal day-to-day 
range of any individual seemed to cover not more than half the study 
area. Wrangham (in prep.) has found that adult males in this popul-
ation usually travelled further per day than females with infants. 
A detailed study of range use was not within the scope of this 
study but a crude analysis of range differences from my own data is 
presented in fig. 3 .1. The number of days when I saw an individual 
in one of 5 adjacent areas on a North-South axis is expressed as a 
percentage of the total number of days when I observed any chimps in 
that area . The males fall clearly into a northern-ranging group 
(most often seen in Kakombe valley ) and a southern-ranging group (most 
often seen in Mkenke and Kahama). Some of the northern males (e.g. 
HM, ST and SH ) were less often seen in the south than were others (e. g . 
FG, FB , HG). Most of the females appeared to have either a northern 
or a southern range; however, I did not f ollow females per se, but 
only recorded their locations when they encountered or travelled with 
males, so my female data may be less reliable. 
An independent check is provided by the daily record of individuals 
visiting the provisioning area (situated in area 1, on the north slope 
of Kakombe valley ). Fig . 3 . 2 shows that in 1971 all the ' southern ' 
males and females visited camp very infrequently , compared to the 
' northern ' individuals, a l though the ' s outhern ' individuals did not seem 
to be particularly wary of humans or unint erested in bananas . 
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'l'he available evidence thus supports the intuitive conclusion 
reached by myself and by other workers at Gombe , that there were in 
fact two well-defined regional populations within the study population, 
although their total ranges overlapped considerably in 1971. 
3.4 Size of parties 
During 1971, the 31 habituated individuals who travelled 
independently (i.e. adults a nd adolescents) were seen together in 
almost all possible dyadic combinations, but never all in one party 
(a party being defined as a temporary association of individuals who 
were usually within 50 metres of one another). The median size of 
parties which contained at least one adult male (on the basis of 250 
samples taken at 3-hour intervals from my data) was 4, and the range 
1 - 26 individuals. Associations (except between mothers and off-
spring ) were seldom unbroken for longer than a day, and there is some 
evidence that the size of parties varies with season and food avail-
ability (Wrangham, in prep.) and with the presence or absence of 
oestrus females (McGinnis, 1973). 
3.5 Association between habituated a nd unhabituated chimpanzees 
A few unhabituated indibiduals were regula rly seen with members 
of the study population. They were all female s , either adolescents 
in oestrus or mature females with offspring. Four different adolescent 
females were seen, and although they were wary of observers when first 
seen, they associated persistently with parties of habituated males, 
and two of · them (Dove and Sparrow) became quite tame during 1971, 
despite never having been seen previously. 
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At least four females with infants were occasionally encountered. 
All seemed more afraid of humans than were the young females mentioned 
above , but although they tended to flee on sight they could generally 
be identified. One of them ( Vlanda ) had first been seen three years 
previously, as an adolescent who associated with males when in 
oestrus, but by 1971 she had an infant and seemed to be less sociable. 
An old female, Sprout, had been resident in the s tudy area since at 
least 1966, and visited camp sporadically from 1966 to 1968 , but 
remained completely unhabitua ted. She was almost certainly the 
mother of the young adult male Satan. One or two females with 
juvenile offspring were occasionally glimpsed in Mkenke and Kahama 
valleys, in the company of the southern mal es , but were never clearly 
seen. One other female was seen only twice, and on the first occasion 
she was violently attacked by five adult males, who took from her a 
small infant which they killed and partly ate (Bygot t , 1972 ); on the 
second occasion, she was also attacked by the male who had killed her 
infant. 
Associations between habituated and unhabituated males were seen 
only twice during 1971. In both cases , the 'strange' males were seen 
in the company of Hugh and Charlie and other Southern males. One 
instance is described in Appendi x r . 
On a few occasions when I followed parties of habituated males, 
they heard distant calls from large parties a t the eastern and southern 
limits of their normal range: presumably parties of unhabituated 
chimpanzees. In all cases there was an immediate and excited response 
by the habituated males, who gave choruses of waa-calls, pant-hoots and 
many charging displays,* but did not attempt to join the 'strangers'; 
* Behavioural terms are defined in Chapter 4; for voca1izations see 
Gooda11 (1 968b ). 
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instead, they stayed where they were or fled in the opposite direction 
from the distant calls. (See Appendi x I )· 
3 .6 The 'community' as the social unit 
We have seen that the 31 habituated individuals all stayed within 
a limited area which was not bounded by geographical boundaries (except 
for the lake shore) and that within this area all associated with one 
another, and with a limited number of unhabituated females, of whom at 
least some were resident in the same area. 
How can we decide whether these individuals were (a) a small part 
of a continuous population of uniformly scattered individuals, each 
with its own range and its own unique array of social companions, or 
(b) a discrete community of individuals whose ranges overlapped each 
other more than they overlapped the ranges of any other neighbouring 
c~impanzees, and who shared (for the most part) the same array of 
social companions? 
These two hypotheses are depicted schematically in figs. 3.3a 
and 3.3b respectively. These models are based on the assumption 
that each chimp has a circular range of uniform size, and that an 
individual is likely to meet all others who enter its range. The 
heavy circles represent the ranges of a hypothetical sample of 10 
individuals. All ten individuals are known to meet each other 
regularly, therefore their ranges must overlap or at least touch. 
Given this limitation, the total area covered by all 10 will not be 
more than twice as wide as an individual's range. 
marks the c entre of each individual's range. 
A black spot 
In fig. 3.3a, it is assumed that individuals are uniformly 
distributed, so additional individual ranges (thin circles) have been 
drawn in at the same density as the members of the sample, whose 
combined range actually overlaps with the ranges of many more indivi-
duals. If we extended the size of our sample to 30 individuals, v/ho 
all met each other occasionally and whose total combined range was 5 
square miles (which fits the facts), model 3.3a would predict that 
each individual would have a mean range of 1. 25 square miles, and 
that their combined range would overlap extensively with the ranges 
of some 240 other chimps. This hypothesis does not fit the facts; 
observed individual ranges were certainly not less than 2 square miles, 
and if 240 unhabituated chimps, or even one-tenth of that number, had 
regularly entered the study area, their presence would not have passed 
unobserved. 
So we must conclude that the distribution of individual ranges 
was to some extent clumped, as suggested in fig. 3.3b. As long as . 
there is some such discontinuity, we can distinguish clusters of 
individuals who met each other more often than they met anyone else. 
For example, B' s range and A's range overlap less than B's and Q's; 
yet B has 8 neighbours in common with A, and only 3 with Q, therefore 
we can meaningfully assign B to the ADC cluster rather than to the 
PQR cluster. 
Computer analysis of real range data from Gombe is at present in 
progress, and "'/ill doubtless provide a more accurate and complex 
picture of individual similarities and differences in range . But, 
summing up, it seems justifiable to regard the members of the study 
population in 1971 as members of a single community, which may have 
included some other individuals but could not hav e included all the 
other chimps in the park. 
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3.7 Evidence from other studies of community structure 
In the Budongo Forest, Uganda, Reynolds and Reynolds (1965) 
found no evidence of the existence of stable communities, but this 
may have been due to lack of individual recognition. Sugiyama (1968), 
working in the same area , described "a loose regional population which 
is separated from other populations without recourse to geographical 
or physical barriers" whose members combined in unstable temporary 
parties. Basically similar types of social structure have also been 
recorded in the Kasakati Basi n area in western Tanzania (Itani and 
Suzuki, 1967) and the Mahali Mountains , also in western Tanzania 
(Nishida, 1968 ) . To date, information on chi@panzee social structure 
in West and Central Africa is lacking. 
3.8 Associations within the community 
Although only adult males were followed in the present study, 
quantitative data were collected conc erning the frequency of associ-
ations between all combinations of individuals. By applying a 
normalizing procedure, which compensated for my unequal distribution 
of observations among individuals , I obtained an estimate of the per 
cent frequency of association between any two habituated individuals 
(the unhabituated females were omitted from this analysis because 
their association patterns were almost certainly influenced by the 
presence of a n observer). 
Figs 3.4a and 3.4b demonstrate clustering patterns in two 
different ways , using the same sample of data and the technique of 
single-link cluster analysis (Morgan et al., in prep.) . A complete 
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sociogram showing graphically all the relationships between .!! 
individuals cannot be expressed in less than (n- 1) dimensions , so it 
must be realised that these 2-dimensional presentations are grossly 
simplified. Only the 'companionship ' links between the most 
frequently associating individuals are shown. 
In fig 3.4a , each individual is linked by a thick arrow to its 
most frequent companion. This is known as a ' first-order link', 
and need not be reciprocal; for example, GO Ca solitary old male) 
was most often seen with GI, but GI and SF were more often seen with 
each other than with GO. If we only look at the little clusters 
f ormed by these first-order links, we see basically two kinds; mother-
offspring clusters, and all-male clusters. Each male's most 
frequent companion appeared to be another male. Nulliparous females 
were most often seen either with a male or with a female; in actual 
fact, McGinnis (1 973 ) has shown that a female's oestrus cycle affects 
her association patterns , and that when in oestrus she will associa te 
ei ther with large parties of males or vd th a single male in a protracted 
consort relationship tha t may l a st for as long as a month. Anoes trus 
females tend to be more unsociable, or to associa te with female s . This 
method of analys is, however, only gives ' average' associa tion 
frequencies, and cannot reveal these details. 
The thin arrows represent second-order links; i.e. they join an 
individual and his second most frequent companion. For n individuals 
there are Cn-1) first-order links and (n-2) second-order links; to 
include all of them would make the diagram too complex, so only those 
are shown which join together clusters not already joined by first-order 
links. Where two clusters could be linked by more than one second-
order link, the arrow is drawn between the most frequently associating 
members of the two clusters. 
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lIlhen third-order links (dotted arrows) are added, everybody is 
connected into two main clusters. The most frequent association 
between any two members of these two clusters was between JJ and SF; 
each was the other's 7th most frequent companion. 
These two large clusters correspond exactly with the southern-
ranging (left) and northern-ranging (right) groups shown in fig 3.1; 
this leads us to the rather obvious conclusion that individuals with 
similar ranges associate more frequently together than do individuals 
with dissimilar ranges. However, there really does seem to be a 
discontinuity in association between the northern and southern clusters; 
every individual ' s 6 most frequent companions (at least) were members 
of the s~ne ranging group, which suggests that no individual associated 
equally with members of both clusters. 
Fig 3.4b was constructed in a similar way to the 'maximum spanning 
tree ' . The two are complementary to each other in that the spanning 
tree shows the direction but not the frequency of associations, and 
the dendrogram shows the frequency but not the direction of associations. 
Here we see that the most frequent associations were between mothers and 
young offspring (85-100%) yet mothers were on the whole seen relatively 
infrequently with any other specific individuals. There are two well-
defined clusters of 'northern' and 'southern' individuals, but the 
dendrogram does not show with which cluster the more 'peripheral' 
females ( to the right) associated; that information is contained in 
the spanning tree. 
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3.9 . Two ' sub-communities ' - sources of bias 
During 1971, it was obvious to workers at Gombe that the 
northern and southern chimps were to some extent distinct social units. 
Northern males and females could easily be found in Kakombe valley, 
merely by wai t ing in camp, as they passed through alone or in small 
groups at any time of any day. The southern individuals, particu-
larly in the latter hal f of 1971 , seldom visited camp, and when they 
did so they usually came in parties of above-average size. They 
could more reliably be found by listening for vocalizations from the 
ridge between Mkenke and Kahama valleys; even so, this was often 
unsuccessful. 
These differences in methods of locating parties may account for 
the apparent h i gh frequency of association between southern males, as 
compared to northern males (see dendrogram, fig 3.4b). The frequency 
of vocalisations was found to increase in direct proportion to group 
size; consequently , when I located the southern chimps by vocalisations, 
I was more likely to find them when they were in a large party than 
when they were in small ones. However, I was able to find northern 
males easily in groups of any size, even when no chimps were vocalising, 
and so I probably obtained a less biased sample of their association 
frequencies. 
One of the primary interests of this study was to collect 
information concerning interactions among all the different males; 
consequently , although northern males encountered southern males 
infrequently, I attempted to observe as many of these encounters as 
possible. For this reason , the sociograms in fig 3.4 certainly 
overestimate the degree of association between northern and southern 
males. 
The northern and southern chimpanzees can best be described as 
two sub-communities during 1971; however, data from before and after 
that year indicate that they were at that time in the process of 
severing their relationships with each other. 
3.10. Changes in community structure 
There is some evidence that the community structure of the 
habituated chimpanzees has changed extensively during the ten years 
from 1963 to 1973. 
On the basis of her early observations prior to 1963 , Go odall 
(1968b) stated tha t " since chimpanzee groups in the reserve may 1.lli te 
from time to time without signs of aggression , they cannot be divided 
into separate communities" and that "it is certain that mature 
chimpanzees with the exception of mothers and infants have a 
range of at least 20 square miles and that some individuals may 
include as many as 25 to 30 square miles in their range . No 
<fhimpanzee had a range of less than 15 square miles." Aggression 
between groups is a dubious criterion for defining social units, since 
tk(' 
not only is there occasionally aggression when members of same community 
~ --
meet each other (Chapter 4. ), but parties of chimpanzees of different 
communities seem to avoid each other on the whole and to meet very 
rarely. Goodall ' s early observations wera in addition hampered by 
insufficient habituation of the chimpanzees to her presence, making 
it difficult to follow them for long periods or to identify individuals. 
Nevertheless, she established that at least 5 males and 2 females who 
later became members of the southern community were at that time 
associating regularly with the members of what was to become the 
r 
northern community. Her estimates of area were inaccurate, as 
measurements from aerial photographs show that the whole park is no 
larger than 15 square miles, but she established that some known 
individuals ranged regularly from Kahama to Mtumba valley, which is 
an area of at least 8 square miles. 
In 1963 , provisioning was started, and "/rangham (1974) has 
described its course and considered its possible repercussions. 
From 1963 until mid-1968, data were only collected at the provisioning 
area, so nothing is known of individual ranges during that time. The 
chimpanzees who initially began to visit the provisioning area in 1963 
all appeared to know each other (Goodall, 1968b) and were known to 
have associated toget~er prior to provisioning. New individuals from 
time to time visited camp in the company of established visitors, and 
the provisioned population increased in size until 1966. In 1966 and 
1968 two disease epidemics resulted in the death or disappearance of a 
number of individuals, but thereafter the population maintained stable 
numbers. From 1968 onwards, provisioning was reduced in frequency, 
and more attention was paid to the associations and movements of 
habituated chimps away from camp. During 1970, the southern sub-
community 's members were still associating freely with northern chimps 
and visi ting camp frequently, although they appeared to have a more 
southerly range. During 1971, however, there was a progressive 
decline in the extent to which northern and southern individuals 
associated together. 
Part of this progression is illustrated, for the males only, in 
fig 3 . 5 . The spanning trees show 4 first-order links between northern 
and southern males in 1970 , but none in any subsequent periods. The 
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dendrograms show the emergence of the southern males as a distinct 
association-cluster during 1971. Fig 3.6 demonstrates that the 
decrease in association between northern and southern males cannot 
be attributed to artefacts in the single-link method of analysis. 
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A more detailed account of the separation of the two communities 
is given in Appendix 11. By 1973 the northern and southern communi-
ties were clearly defined, their ranges overlapped but little, and 
there was mutual avoidance between their members. The only regular 
contact between the t1ll0 communities was through two adolescent 
females, Gilka (northern) and Little Bee ( southern), who associated 
with southern and northern males respectively when in oestrus. Despite 
more intensive following of individuals than ever before, no individual 
now appeared to have a range much greater than 4 square miles (Wrangham, 
pers. comm.). 
3.11 Social structure - discussion 
Viewing what appears to be the progressive 'crystallisation' of 
two small mutually exclusive communities from a large runorphous one, 
one wonders how much of this change was natural and how much was due 
to human intervention. A variety of hypotheses can be proposed to 
account for the observed data: 
Hypothesis (i): The provision of bananas created a community of 
individuals from a previously uns tructured population, and caused 
many individuals' ranges to converge on camp. An artificially high 
population density was sustained by the continual supply of bananas, 
but reduction in the latter caused the ' community' to break up. 
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Fig. 3.7 Northern and southern males compared on 
their camp attendance and banana-receiving 
frequencies. 
(Sherry, the 9th northern male, was 
ommitted from this analysis because 
he only became habituated in 1969). 
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It seems unlikely that a community of the type I have described 
could be an artefact of the provisioning system , since, as we have 
seen, similar types of social structure have been observed in other 
populations of unprovisioned chimpanzees. It is also difficult to 
see why any individuals should continue to associate in communities 
with very circumscribed ranges after the decrease in provisioning 
( see Wrangham, 1974). 
Hypothesis (ii): Provisioning brought together the members of two 
communities whose ranges origin~lly overlapped, but these communities 
drifted apart as bananas became less abundant. 
This could well be true, but some southern individuals like Hugh 
and Charlie associated regularly with northern chimps, even before 
provisioning began. Certainly during the early years of her study 
Goodall did not describe any occurrences like the encounter or avoidance 
between northern and southern parties which were witnessed from 1971 
onwards. 
If camp attendance data for northern and southern males are 
compared over the period 1965-1972 ( fig 3.7a), we see that the 
southern males (on average) visited camp less frequently than the 
northern males. In 1968 and 1969 the attendance of both groups 
declined, following the reduction of provisioning; the southern 
males' attendance continued to decline, whereas the northern males 
reached a stable level. It could be argued that the southern males 
stopped visiting camp because they received less reinforcement for 
visiting; however, the provisioning data for the same period ( fig 
3 .7b) show that southern males received bananas on aaightly higher 
proportion of their visits to camp than the northern males did. 
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Fig 3.8 Seasonal differences in camp attendance. 
The year \vas divided into t\vO equal parts corresponding 
approximately with the wet season (November-April) and 
the dry season Olay-October). Attendance during wet and 
dry seasons was summed separately for each individual 
for the period May 1965-April 1972 inclusive. 
1>1ales and females are indicated on the graph by 
triangles and circles respectively. Individuals close to 
the origin visisted camp infrequently at any time, 
individuals below the diagonal visited camp more often 
in the dry season. Levels of significance for values 
of X2 are plotted on either side of the diagonal. The 
irregular shapes enclose the southern males and females. 
P= 0·001 
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These data suggest that at least some of the southern males had 
consistently different ranging patterns from those of the northern 
males. If camp lay outside an individual ' s normal range, one would 
expect him to visit it most frequently at times when food was scarce, 
as at such times it would be most worthwhile making the extra effort 
of a long journey. A crude way of examining this is by comparing 
attendance during the wet season (approximately November to April 
inclusive) with attendance during the dry season. This is shown in 
fig 3.8 and it will be seen that some of the most significant 
differences in wet-season and dry-season attendance are shown by 
southern individuals, in particular individuals such as the male 
Willywally (W\rJ) and the female Madame Bee (MB), whose partial 
paralysis migh t be expected to impair their ranging ability. 
Hypothesis (iii): The habituated individuals were originally part 
of a single community, whose splitting was brought about or assisted 
by mutual repulsion between certain individuals. 
This hypothesis will be explored in more detail in chapter 
It is sufficient to say a t present that the highest-ranking northern 
male showed marked avoidance of the highest-ranking southern males on 
several occasions during 1971. 
Hypothesis (iv): Some progressive ecological change affecting the 
whole park may have favoured a shift from 'loose ' communities with 
large individual ranges, to ' tight' ones with small individual ranges. 
Unfortuna tely, there is no evidence against which this theory 
can be tested; the problem is so complex and the ecology of the area 
has scarcely been studied. It is , however, conceivable that 
chimpanzee population density has increased since the start of Goodall's 
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study due to individuals being crowded into the park from outside. 
Goodall (pers. comm.) says that at the start of her study there were 
extensive areas of forest inland from the Rift escarpment which forms 
the park's eastern boundary. Much of this had been clea red by 1971, 
and human settlements were encroaching on areas which had presumably 
once been used by chimpanzees. Individuals who f ormerly found much 
of their food outside the park may have been increasingly forced to 
forage more within the park, competing with the resident population 
for food. Since no reliable census of the park's chimpanzee 
population has ever been attempted, however, this cannot be proved. 
At a local mvel, the ecological impact of provisioning may have 
been considerable, a~ Wrangham (1974) has pointed out. The input of 
approximately 200 , 000 bananas per annum into th e ecosystem, during the 
peak period of provisioning, may have reduced the habituated community's 
demands on their normal food resources, over a period of five years. 
Chimpanzees immigrating into the park during tha t period could have 
made use of these food resources, then when provisioning was reduced 
the habituated chimps might suddenly have found themselves in competition 
with the 'outsiders' for a food supply which had formerly been sufficient. 
Wrangham (in prep.) discusses in more detail the relationship between 
feeding ecology and social structure in chimpanzees . 
Anyone, or several, of the above factors may have interacted to 
produce the observed sequence of events; there is insufficient 
evidence to decide which was most influential. It appears that the 
chimpanzees of the Gombe National Park have a natural tendency to form 
communities, and that in this they r esemble chimpanzee populations 
which have been studied elsewhere. Such a system of social structure 
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may be inherently very fl exible, and capable .of responding adaptively 
to changes in population density or food abundance: i.e. there may 
be more mixing between members of different communities when food is 
abundant than when it is scarce (see also Kano, 1971). I n any area 
which is occupied by chimpanzees, there is presumably a limit to the 
population density which can be supported without habitat deterioration. 
Such a limit may be imposed by the availability of food during seasons, 
or years, when food is most scarce. If this were so, it would be in 
the interests of individuals to prevent too many others from sharing 
their food resources, particularly when the l a tter were s ca rce. 
Chimpanzees feed on a wide variety of plant and animal f oods 
(Wrangham, i n prep.)" most of which are abundant only for limited 
seasons at ,va rious times of year, and which are unevenly distributed 
through the habitat. Clutton-Brock (1 972 ) showed that the red 
colobus monkey (Colobu s badius) which lives in the same habitat, also 
feeds on ma ny items which are only abundant for short seasons and in 
widely scattered locations. He proposed that individuals needed a 
large hom e range in order to obtain adequa te supplies of these foods 
throughout the year , and that such a l a r ge area could most ec onomic -
ally be exploited by a l arge troop. 
It i s at present impossibl e to estimate the minimum range 
requirement of an individual chimpanzee in a Gombe-type habitat. 
Obser va tional data show that chimpanzees f eed in different vegetation 
zones a t different times of year Olrangham, in prep.) a nd it seems 
l i kely that a minimum range would have to include some evergreen 
f orest, some semi-deciduous woodland and some grassland with s ca ttered 
trees . 
A territory large enough to contain samples of all the different 
vegetational zones in which chimpanzees find their food at different 
times of year, VJould not only be too l a rge for an individual to defend 
adequately by himself; it would also contain much more food (in 
localised areas ), at a ny particular time of year , than he was capable 
of using . However, if he permitted all his neighbours to use his 
range freely when food was abundant, h e might have to expend ~ 
energy than usua l in repelling intruders at times when food was scarce 
a nd when it might be most important to conserve energy. 
One solution appears to be to live in groups who share the same 
r ange. 
If food were distributed in such a way that r anges have to be 
large , a l arge r ange could better be defended by a l a r ge group of 
individua l s , whose mere physica l presence might be sufficient, when 
necessary, to deter trespassers. The group would have to be large 
because a small group, e . g . the family units described by Chivers 
(1 972) for the siamang, could probably not defend a sufficient area 
of chimpanzee habitat to provi de food a t all times of year . Siamangs 
live in t all rain forest where there are many food trees close together, 
and they do not appear to have territori es larger than about 35 
hecta res ; the total range of a chimpanzee community of 40 individuals 
is about forty times as l arge . 
A l arge group of chimpanzees , however, poses certain problems. 
A chimpa nzee is a l a r ge-bodied animal , and needs to spend more than 
half its day feeding. A large cohes ive troop of chimpanzees could 
not visit any more food s it es in a day than could a single individual, 
and if a t certain times f ood was spar sely s ca ttered individuals would 
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probably get more to eat by foraging alone or in very small parties 
than if they all went around together. Wrangham (in prep.) has 
some evidence that the size of foraging parties varies with the kind 
of food that is being eaten. 
In order for a species to live in ' dispersed communities' of 
this kind , one would expect it to have evolved certain behavioural 
adaptations; 
(a) Mechanisms which enable familiar individuals to recognise and 
locate one another, even when far apart and out of sight, 
(b) fvlechanisms which promote repulsion between members of different 
communities but which enable members of the same community to 
meet and associate,together without deleterious hostility. 
Chimpanzees a re known to possess an excellent system of long-
distance vocalisations; loud ~ant-hoo~ calls which are individually 
distinctive (van Lawick ~ Goodall, 1968). The possible ways in which 
agonistic behaviour may maintain, or be affected by the observed 
social structure will be examined in the chapters which follow. 
Agonistic behavi our 
4 .1 Introduction 
CHAPTER 4 
Behaviour associated with fighting , and the relevance of such 
behaviour to social structure , VIas the main focus of interest of the 
present study as explained in Chapter 1. "Associated with" can be 
interpreted in various ways, according to one ' s attitude to the 
classification of behaviour. Hinde (1 970) makes a distinction between 
classifying behaviour according to causation and according to function. 
Van Hooff ' s (1971) detailed classification of aspects of chimpanzee 
social behaviour was ~ strictly causal classification, in which causal 
simi l ari t y was inferred for groups of behaviour-elements which tended 
to be performed in temporal proximity. Both cluster analysis and 
factor analysis showed that there were five main ' components' or 
' clusters ' of elements, Vlhich van Hooff labelled for convenience 
' aggressive ' , ' play ' , ' affinitive ', ' excitement ' and ' submissive ' . 
The ' aggressive ' category included behaviour-elements involved in 
actual attack-sequences, such as hit , bite and tug, plus several others 
v/hich were loosely described as ' bluff ' (e.g. stamp-trot, sway-walk) and 
indicated a strong tendency to attack. The category which showed the 
greatest concordance with ' aggression ' was ' elay ' . 
In a ' functional ' classi fica t ion , behaviours are grouped together 
on the basis of their apparent ' adaptive ' function. Van Hooff, 
although he did not examine the patterning of behaviour between 
participants in interactions, noted that the behaviour-elements 
included in his ' aggressive ' and ' submissive ' categories were 
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functionally related in the sense that bot~ had the effect of 
increasing thE'! distance bet\~een individuals (and thus differed from 
' play ' behaviours, which had the effect of prolonging proximity 
between individuals). These causally dissimilar types of behaviour 
have been grouped together under the heading "agonistic behaviour" 
(Scott and Frederic son, 1951). 
Since the present study is basically 'functional ' in orientation, 
and is concerned more with interactions and relationships than with 
individual behaviour-sequences, behaviour related to attack and to 
avoidance will be considered together under the gene r al heading of 
agonistic behaviour. 
4.2 Agonistic behaviour units 
A preliminary survey was conducted, involving some 170 hour s of 
observation of parties of chimps who visited camp, to guide the 
selection of agonistic behaviour units which could reliably be recorded 
in more natural surroundings. Preference was given to the more 
conspicuous signals, such as vigorous motor patterns, distinctive 
postures, and vocalizations. These units are described below; most 
have already been described in some detail by Goodall (1 968b ) and van 
Hooff (1971). Where relevant , I have included these au thors' terms 
(if different) to facilitate cross-reference. 
i) Behaviour related to attacking 
Attack: one individual suddenly , forcefully and deliberately contacted 
another in a manner potentially capable of causing injury. The attacker 
was usually silent but screruoed with bared teeth on a few occasions. 
This ca tegory includes van Hooff ' s terms "hitting , biting , trampling, 
tuggingtr and Goodall ' s "slapping, biting, stamping on the back , lifting, 
dragging , slamming, hair-pulling , scratchingtr. However, such behaviour 
was not r ecorded as an at t a ck if accompanied by the "relaxed open-mouth 
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Fig. 4.1 Mike attacks Nova during 
excitement over bananas, Nova 
crouches screamingo Note that Mike 
is eating a banana as he attacks. 
Fig. 402 Humphrey 
attacks Gilka, who had 
not responded to his 
courtship gestures. 
Fig. 4 0 3 Humphrey 
attacks ~. This 
shows the start of 
the at tacit - Dt; is 
clinging to a shrub 
as he crouches. D~'s 
hair is flat, Humph-
rey's is fully erect. 
Fig. 4.4 Atlas hits 
Charlie in play. Atlas 
has a slight "relaxed 
open-mouth face" ,,,i th 
lower teeth showing, 
Charlie lies in a 
typical resting position. 
display" (van Rooff ' s term; = Goodall ' s "play face and laughingll), 
since bites and blows accompanied by this kind of display very rarely 
elicited the~reaming and avoidance which was a characteristic response 
to serious attacks. 
Figs 4. 1, 4.2 and 4.3 illustrate attack, and fi g 4.4 shows "play 
hitting" by way of contrast. 
Directed Charge: one individual rushed with hair erect towards another. 
This often preceded an attack , but did not invariably lead to one 
because the "victim" usually made some attempt to escape (fig 4.8) 
(Van Rooff: "brusqu e rush"; Goodall: "attacking charge"). 
Charging displays: this term includes a variety of conspicuous and 
exaggerated motor patterns which seemed "unnecessary" for locomotion. 
They sometimes accompanied directed charges and attacks but were often 
not obviously directed at any particular individual. The displaying 
individual almost always had hair er.eGt. Common "display elements" 
included slapping and st~lping on the ground, swaying or dragging 
branches, flailing handfuls of vegetation, throwing loose objects, 
running bipedally and waving arms in the air, exaggerated brachiation, 
and drumming with hands or feet on resonant tree-buttresses. \'Jhich 
of these were performed depended partly on the availability of objects 
in the environment, e .,g. trees to be drummed upon or rocks to be thrown, 
and partly on individual idiosyncrasies. (Thus Rumphrey, a large and 
heavy male, typically slapped and stamped quadrupedally and threw rocks 
in front of him with great force; Rugh, another large male, commonly 
ran bipedally, waving his arms and occasionally beating his chest; 
Godi, a young male , performed very prolonged displays in which he 
stamped around in slow motion and threw literally dozens of sticks and 
stones randomly into the air.) 
Because individuals showed great variability, and yet these patterns 
had some elements in common, a charging display was defined as "any form 
of exaggerated or embellished locomotion performed with hair erect". A 
variable which did not seem related to individual peculiarities nor to 
the constraints of the physical environment was the presence or absence 
of a vocalisation. A distinction was therefore made between non-vocal 
displays which were usually performed with tightly compressed lips, and 
vocal display s which were accompanied by "panting hoots" (Goodall) = 
"rising hoots" (van Rooff). 
In his study of captive chimpanzees, van Rooff described a pattern 
"stamp-trot" vlhich is quite similar to the slap-stamping behaviour seen 
in some wild chimpanzees' displays. Goodall describes all the above 
patterns under the heading "branch-waving and dragging displays". 
Fig 4.6 is a drawing , based on photographic material , showing the 
various display elements. It was unusual to see all of them during a 
single display sequence , and occasionally only a single element VIas 
performed . 
Rair erection , or piloerection , almost always accompanied attacks, 
directed charges, and charging displays ( see figs 4.1, 4.2 , 4.3) . It 
vias a conspicuous signal which had the effect of making an individual 
look considerably larger. 
chest-
beating " 
drumming 
Fig 4-6 DISPLAY PATTERNS 
quadrupedal 
hunch 
slapping. stampl~ 
C--
dragging 
bipedal running 
and armwavlng 
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Figo 407 Screaming after being attacked, an adult male flings 
both arms over his face as he moves at-tay from the attacker. 
(From 8mm film sequence , drawings made at approx. i-sec. intervals) 
Figo 4 09 Figan (left) stands with 
hair erect and quadrupedal hunch 
as Goliath approacheso Goliath 
pant grunts loudly. 
Fig. 4.8 Faben flees 
screaming, running 
bipedally, as Humphrey 
(background) chases him 
with hair erect. 
Figo 4.10 Flo crouches 
slightly as she pantgrunts 
to an approaching adult 
male. 
ii) Responses to attack-related behaviour 
Screaming, with fully bared teeth, was the usual response of the victim 
of an attack . It was also commonly given in response to a directed 
charge (fig L~.8) and sometimes seemed to be elicited merely by hair 
erection. A milder version of the scream was squeaking, which was 
less loud and less prolonged. Very intense screams sometimes became 
"glottal cramps" in which only a choking sound was emitted , and were 
sometimes accompanied by convulsive movements of the arms (fig 4.7) or 
of the whole body in a "temper tantrum". 
Van Hooff describes scream and squeak calls as "bared-teeth 
scream" and "bared-teeth yelp" respectively. 
Avoidance was defined as any sudden movement away from the vicinity of 
another individuaili, which looked as though it was a response to some 
action of the other individual rather than movement towards some 
distant goal (i.e. if A and B were sitting toge ther, and B suddenly 
saw C sitting 10 m away and ran over to groom him, this 'vias not scored 
as B avoiding A) . It ranged from jumping aside as another individual 
passed, to fleeing at f ull speed as the other pursu ed. Avoidance was 
a common response to attacks , directed charges , and undirected charging 
displays . 
This term includes van Hooff ' s "avoidance" and "flight" . Fig 4.8 
shows Faben screaming and avoiding a directed charge by Humphrey 
(background) • 
Pant-grunting: a rapid series of grunts or barks directed at another 
individual. This was never seen as a response to a ttack, but it was a 
very common response to charging displays and to piloerection, and was 
sometimes directed towards individuals who had not anparently done any-
thing. Similar grunts and barks were sometimes given during feeding 
or when distant calls were heard, but these were not necessarily 
directed at another individua l and were not scored as pant-grunting. 
Pant-grunting was sometimes , but not always , accompanied by a vertical 
nodding or bobbing movement of the head or whole body. 
Van Hooff has described this behaviour as "rapid 'ohoh ' series", 
and Goodall called it "bobbing pants". Figs 4. 9 and 4.10 show clearly 
the orientation characteristic of pant-grunting. 
Crouching: the l i mbs were fully flexed, holding the body close to the 
ground . This was a typical response to attack (see fig 4. 1), and 
frequently accompanied presenting a nd pant-grunting in less violent 
interactions (figs 4 .11, 4.13). 
These were the most common responses. In addi tion , attack-
r elated behaviour by one animal might also elicit similar behaviour in 
a nother ; for example , occasionally an individual fought back \'lhen 
attacked , or displayed when another individual displayed, or at tacked an 
individual who displayed , and so on. Also ; the "excitement-contact" 
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Fig. 4.11 Fifi adopts an 
extreme crouch as she 
presents to Humphrey, who 
touches her bottom prior 
to olfactory inspection. 
Fig. 4.12 An adult male 
arml'la.VeS and head-tips 
simultaneously at an infant 
(dralffl from memory) 
Fig. 4.13 Mike bipedally 
swaggers, with hair erect 
and hunched shoulders,at 
Hugo who crouches. 
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behaviours (see page b3 ) were occasionally performed in response to 
attacks or displays . 
iii) Other behaviour eliciting type (ii) responses 
Head tip and soft bark: a grunt or bark directed at another individual, 
accompanied by an upward jerk of the head. This was usually performed 
by a resting or feeding individual, without hair erect , and was not seen 
to lead to attack. It sometimes elicited avoidance, squeaking or 
presenting , or halted the approach of another individual (fig 4.12). 
Goodall describes this by the same name but van Hooff did not 
observe l t. 
Arm-waving: an abrupt flinging-out of an arm towards another individual, 
which could t ake the form of a hitting-down, punching-forwards or sweeping-
upwards movement. It was often delivered by a resting or feeding indivi-
dual without hair erect, but if the recipient did not move or stay beyond 
arms reach he was liable to be hit. Arm-waving elicited similar 
responses as head-tipping, in these situations. The gesture was some-
times given in response to being attacked or chased, in which case it 
was accompanied by screaming, and elicited no observable response. 
My term includes G,?odall ' s "arm-raising, hitting away , and flapping", 
and van Hooff ' s "upsway". 
Hunch: a ralslng of the shoulders accompanied by hair erect ion, performed . 
by a dipedal (fig 4.13), quadrupedal (fig 4.9) or sitting animal (fig 4 .15). 
This often seemed to elicit pant-grunting, presenting or avoidance , but 
the hair erection alone may have b-een sufficient for this. tJIcGinnis 
(1973) showed that a sitting hunch with hair erect was a common 
component of the male courtship display. 
Goodall described both the "sitting hunch" and the "quadrupedal 
hunch" . Van Hooff did not observe the former but included the latter 
in his description of "stamp- trot". 
Bipedal swagger: standing bipedally with hair erect and arms often held 
away from the sides of the body, facing ano ther individual and swaying 
or walking a few steps (figs 4.13 and 4.14). It was often hard to 
predict whether a bipedally-swaggering individual would hit, avoid , 
mount, or embrace his opponent, and responses were equally unpredictable. 
Goodall described this pattern by the same name, and it seems 
similar to van Rooff's "arm sway" and "sway-walk". 
iv) Excitement-contact behaviours 
All the patterns described so far, except at tack , did not 
necessarily involve contact, and most either elicited or were associat ed 
with a decrease in proximity. There was another group of behaviours 
which could loosely be described as forms of non-hostile body contact or 
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Fig. 4.14 Hugh and Charlie 
bipedally swagger at each 
other, Charlie (left) with 
an armful of bananas, as 
Hugh arrives in camp. 
Fig. 4.15 As Evered (left) 
arrives, Figan adopts 
sitting hunch \~ith hair 
erect and arm in stretch-
over position. Evered 
approaches, probably 
pantgrunting, and holds 
out a hand. As Figan 
touches his hand, both 
malm a slight grino 
(Drawn from 8mm film at 
approx. {~sec. intervals) 
Fig. 4.16 Evered (left) 
approaches Mike who is 
eating bananas, and holds 
out a foot. !>1ike holds 
out a hand to touch him. 
Evered is squeaking with 
bared teeth 
I I 
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contact-seeking, and these often terminated agonistic interaction 
sequences, including attacks. Once these forms of contact had been 
established, avoidance or fighting between the interactants was unlikely 
in the near future. Thus these patterns must be regarded as being more 
affinitive than agonistic. Goodall describes most of them under the 
headings of "submission" and "reassurance", because they appeared to 
have a calming effect on the performer or the receiver, while van 
Hooff ' s causal analysis placed them in the "affinitive" category. 
Holding out a hand: a hand or foot was held out towards another 
individual. Sometimes contact was achieved, and occasionally the 
recipient reciprocated and touched or held the other's hand (figs 4.15, 
4.16). 
Touching: any part of another ' s body might be touched or patted (figs 
4.15, 4.16, 4.17). Particular attention was paid to the genital area, 
both of males and females (figs 4.18, 4.19, 4.20). Several individuals 
had peculiarities in this respect; the adult male Faben often presented 
to other males, and when they held out a hand to him he vlould bounce his 
s crotum up and down against their hand. No other male was seen to do 
this. Figan , his sibling , commonly used to hold his own penis or scrotum 
a t times of excitement, e . g . v/hen other males displayed near him or 
distant groups called. Only Evered was also seen to do this. 
stretch over: a sitting animal , with hair erect, held one or both arms 
horizontally in front or to the side with palms prone (figs 4.15, 4.21). 
This seemed to elicit the approach of another individual, in which case 
the arms would be laid across the other ' s back. 
Van Hooff uses the same term for this pattern, Goodall describes it 
under "sitting hunch". 
Present: orientation of the hindquarters towards another individual. 
This usually elicited some form of contact, either touching of the 
genital area (fig. Lf.11) or (rarely) mounting. Occasionally mutual 
presenting, in which two individuals pressed their bottoms together, 
was also observed (fig 4.22): this was described by Goodall as "rump 
turning". 
finbrace : one or both arms were placed around another ' s body, head or 
limb. Orientation was very variable; ventro-ventral embraces tended 
usually to be mutual , lateral arid dorsoventral (mount) embraces were 
also seen (fig 4.23). 
JViount: one individual embraced another dorsoventrally, or leaned its 
belly against the other ' s back (figs 4.24, 4.25). Mounting is wide-
spread among primates and considerable confusion s urrounds its definition 
and interpretation in the literature, because in some species it closely 
Fig 4.17 Nova and Hugo touch 
each other's face during excite-
ment over food. 
Fig. 4.18 Figan (right) grasps 
Evered's erect penis as they 
hear the distant calls of the 
southern males (photo by 
R. Wrangham) 
Fig. 4.19 Female Pallas holds 
female Gigi's bottom during 
excitement over food. 
Male on male ( N -194 ) Female on male (N= 43) 
8 
1 2 1 
10---, 
"25 
6 
1 
7% 1" ..... 
70% 
1b .... ',/!j 
Male on female (N- 85) Female on female (N- 56) 
Fig. 4.20 Distribution of brief contact with the hand, in 
interactions ''lhich could not be classified as grooming, 
play or attack. Arrows and numbers indicate percentage 
of occasions on ''lhich the face, head, back, genitals, 
feet and hands were touched. 
Fig. 4.21 Leakey holds 
out an arm in the stretch-
over gesture as Hugo 
approaches ,,,i th hair 
erect and quadrupedal 
hunch. Subsequently, 
LeakeYr put his arm 
over ttugo ' s back and 
then the t,'lO males 
groomed together. 
Fig. 4.22 Females Gigi and 
Pallas present mutually, 
pressing their bottoms 
together, during excitement 
over food. 
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Fig. 4.23 Adult males Hugh and 
Mike embrace mutually during 
excitement over food. Juvenile 
Flint embraces Mike. 
Fig. 4.25 Hugh mounts Charlie 
during food excitement. Both 
have hair erect and Hugh is 
embracing Charlie round the 
waist. This is the sequel 
to fig. 4.14. 
' Fig. 4.24 Adult male D~ mounts 
Faben during food excitement. 
Both shOlv slight hair erection. 
Fig. 4.26 TYpical copulatory posture; 
the female crouch-presents while the 
male squats more or less upright. 
The copulating male commonly shOlvs 
hair-erection , but the female does not. 
Bite-kiss Pout-kiss 
Fig. 4.27 A male-male mount Fig. 4.28 Varieties of 'kiss'. 
\vhich closely resembles a 
copulation. Hurnphrey was sit-
ting when juvenile Goblin 
approached and presented, 
thrusting back\<[ards into 
Humphrey ' s groin. 
resembles the male copulatory pattern. McGinnis. (1973 ) adds to the 
confusion by calling the ma le copulatory pattern "mounting". In 
fact, a copulating male chimpanzee usually only has his genital area 
in contact with the femal e , though he may rest an arm on her back or 
place his arms by her sides (fig. 4.26). In non-sexual mounting, 
there is generally more extensive contact between mounting and 
mounted individuals. Some mounts do resemble the copulatory 
position (fig. 4.27) but they are a minority. 
Pelvic thrusting was sometimes seen in mounts between any 
possible permutation of the sexes, but such events were only scored 
as copulations if penile intromission also took place. Homosexual 
copulations were not seen. 
Kissing: this term was used to describe various forms of mouth-to-
mouth and mouth-to-body contact, ranging from a light touch of the 
closed or pouted lips, to firm pressure of the open jaws against 
another's body (fig . 4.28). Sometimes one individua l deliberately 
placed his wrist or fingers in another ' s mouth, and the other closed 
his jaws on them •. It was impossible to gauge ob jectively the 
strength of the bi t es delivered on such occasions, but the action 
seemed to be smoother and more prolonged than attack-biting. On one 
occasion an adult male thrust his hand into a younger male's mouth 
during excitement over fo?d (neither had food in his mouth). The 
next moment, he leapt at the younger male and hit at him and chased 
him out of the tree and then sat nursing his ha nd; it looked as 
though he had been bitten too hard. 
Van Hooff describes "mouth-to-mouth contact" which seems 
similar to t he milder forms of kissing, and Goodall describes 
"submissive kissing" and "reassurance kissing". 
4.3. Relative frequency of agonistic behaviour units 
The data presented in fig. 11.29 were collected during 170 hours 
of observation of chimpanzee parties in camp, when an attempt was 
made to record all agonistic interactions that took pl a ce. During 
this period 955 agonistic interactions were observed (an agonistic 
interaction being defined as an interaction in which at least one 
participant clearly directed one or more of the behaviour units 
listed above at t he other participant). During the same period 
about 2000 minutes of grooming were recorded, 300 minutes of play, 
900 pant-hoots, and 8.1 copulations (presenting which resulted in 
copula tion is not included in fig. 4.29). 
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Pantgrunt 
Hair erect 
Charging 
Avoid 
Scream 
Squeak 
Present 
Hold out hand 
Directed charge 
Sitting hunch 
Embrace 
Kiss 
Attack 
Mount / 
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Head tip 
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Stretch over 
Observed frequency 
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Fig. 4.29 Relative frequencies of agonistic behaviour 
patterns. (Vertical broken line = l~/o of all 
agonistic interactions.) 
,, ' 
As this lV'as only a pilot survey, no attempt was made to 
calculate mean scores per individual per unit time. (In fact, 
two adult males were involved in almost 5~1o of the agonistic 
interactions in this sample.) Males tended to stay longer in 
camp than females did, and the overall ratio of male to female 
observation hours \V'as about 3:2. 
The first generalisation that can be made is that agonistic 
vocal and visual signals \V'ere more frequent than contact signals. 
Attacks constituted only ~Io of all agonistic interactions. The 
second is that males performed attack-related behaviours much 
more frequently than females, who rarely even show'ed piloerection. 
It was concluded from this survey that the behaviours which 
might be most useful ih comparing the agonistic relationships of 
different pairs of individuals \V'ere pant-grunt, avoid, scream, 
squeak and present, as they were not only frequent (occurring in 
at l~ast 1~1o of all agonistic interactions) but were performed by 
both sexes. Hair erection, though common, could only provide infor-
mation about males and might be difficult to record reliably. 
Charging displays would also only be relevant to inter-male relat-
ionships, but could easily be recorded. 
4.4. Interspecific agonistic interactions 
The present study was of course primarily concerned \d th 
intraspecific interactions. Nevertheless, chimpanzees were on 
occasion seen to direct agonistic behaviours at members of other 
species, and it is of interest to note which patterns were species-
specific in their orientation and which were not. 
All behaviours which elicited avoidance in conspecifics-
I 
I 
I 
I 
\ 
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attack, charging display, bipedal swagger, armwaving and head-
tipping - were occasionally directed at other primate species, 
and tended to have a similar effect. Goodall (1968b) describes 
fighting between chimpanzees and baboons over bananas, and during 
the period of my study it was not unconwon for the most habituated 
adult male chimpanzees briefly to slap, knock down or drag an 
observer during the course of a charging display, in a manner 
which ,~ould be recorded as a mild attack if the victim had been 
another chimpanzee. No severe attack on a human, i.e. with biting 
and prolonged hitting and kicking, has yet occurred at Gomhe. To 
my knowledge, non-predatory attacks on species other than baboons 
and humans have not been observed. 
It was unusual for an adult chimpanzee to perform a prolonged 
charging display ,~hich appeared solely directed at a non-conspecific, 
but brief displays, or isolated display elements, were sometimes 
directed at other animals. Late infants and juveniles sometimes 
slapped and stamped with hair erect towards baboons or birds, and 
adult males occasionally threw rocks or swayed branches at human 
observers. If observers ignored such displays, the male would 
usually stop displaying, but males tended to chase observers who 
ran away. 
Young and adult chimpanzees of both sexes \~ere seen to head-
tip and armwave at humans, baboons, bushbuck, bushpigs and small 
birds , often with no apparent provocation or effect. 
Only potentially dangerous animals, such as humans, baboons, 
red colobus monkeys and bushpigs, sometimes elicited avoidance by 
chimpanzees. " Chimpanzees sometimes screamed when attacked or 
chased by baboons, but were only seen on two occasions to scream 
at a human (when the latter was \\fearing an unfamiliar raincoat 
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which altered his shape dramatically). Pant-grunting , although 
it was the commonest agonistic behaviour pattern , was ~ 
observed in any interspecific interactions during the study period. 
Some of the "excitement-contact" behaviours were occasionally 
seen during play-bouts between juvenile chimpanzees and baboons -
e.g. mounting , presenting, touching, and holding hands. Goodall 
( 1968b) also reports an instance of genital-manipulation. Adult 
chimpanzees , however , were not seen to interact in these ways with 
baboons, nor with any other species. 
4.5. Contexts of Attack 
( i) Comparison with previous accounts 
Hamburg (1968) has listed contexts in which chimpanzees 
tended to fight , based on his Olm observations at Gombe and on 
those of Gooda1l (1968b ) . These contexts were as follows: 
(a) Competition over food, 
(b ) Defence of an infant by its mother , 
(c) A contest over the dominance prerogatives of two individuals 
of similar s ocial rank , 
(d ) Redirection of aggression (e.g. lihen a lo,,,-ranking male has 
been attacked by a high-ranking male and immediately turns to 
attack an indi vidual subordinate to him ) . 
(e ) A failure of one animal to comply with a signal given by the 
aggressor (e. g. ly-hen one chimpanzee does not respond to 
anot her"' s invitation to groom), 
(f) Strange appearance of another chimpanzee (e.g. a chimpa nzee 
whose l ower extremities became paralysed), 
( g ) Ohanges in dominance s tatus over time, especially among males, 
(h) The formation of consort pairs at the pew{ of oestrus, 
(i) Contacts between relatively unfamiliar chimpanzees . 
Hamburg ' s and Goodall ' s results are somewhat distorted by the fact 
tha t t heir observations were largely made in camp, a t a time when 
the chimpanzees were being frequently provisioned with large 
quantities of bananas. During the present s tudy the frequency of 
provisioning was low, yet the frequency of attacks observed within 
parties at camp was about twice as high as that observed elsewhere. 
'l'o avoid any bias due to these artificial conditions, I shall 
present data relating to th e attacks which I observed out of camp 
while following adult males . hlhen following a n individual, I 
attempted t o record details of all attacks involving any member s of 
his party. 'l'o reduce the number of variables which must be 
considered, I shall here examine only the 83 attacks which were 
delivered by adult males. 
Only 12 of t hese attacks (14%) could objectively be allocated 
to any of Hamburg ' s contexts: 
Competition cannot be recognized unless the attacker hits a victim 
who i s either in possession of food, or trying to take the attacker ' s 
food, or \'JOuld otherwise claim a food source that both are trying to 
get. Eleven attacks were seen in these si tuat ions , but in only one 
case did the attacker t ake foo d from the victim (the "food ll being a 
piece of wood which was subsequently chewed and sucked). 
Defence of an infant was excluded by the restriction stated earlier. 
Redirection of attack, in a s trict sense, (i.e. where A a ttacks B, 
then B immediately at t acks C) was not observe d in this sample . In 
a larger sample of attack data (recorded in camp during a 32-month 
period in 1966-1969), 10 out of 1674 attacks (0.6%) occurred within 
10 minutes after the attacker had been attacked by another individual, 
so the phenomenon certainly occurs but does not seem to be statistic-
ally important. 
Failure to comply with a signal given by the aggressor: objectively, 
it Vlould be very difficult to say that any given attack did not 
occur in this context, as one could argue that such a "signal" might 
be of a very subtle nature. The only clear instance of this which 
I recorded (not included in this sample) VIas when a male attacked a 
female who would not present for copulation despite his prolonged 
courtship display. 
strange appearance of another chimpanzee: no individual underwent 
any dramatic change in appearance during my study period. 
Dominance contests, dominance cha nges: It is questionable whether 
a change in dominance status over time can be regarded as a context 
of attack, though it might certainly be a result of attack. It is 
likely that it would take very extensive familiarity with individual 
chimpanzees to be able to state whether a particular attack was a 
"contest over dominance prerogatives" and I can therefore present no 
data concerning the frequency of such events. 
Contacts between unfamiliar chQimpanzees: The severest attack I 
witnessed, in which a female was attacked by five males and her 
infant was subsequently killed and eaten, may have belonged to this 
category, since the female had not been seen before by myself or by 
other observers (this event was described in more detail by Bygott 
(1 972 )). Very severe attacks have rec ently been witnessed at Gombe 
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( see Rppendix..IT ) between northern and southern males , who were by 
then presumably unfamiliar after two years of mutua l avoidance, and 
o ther severe attacks by habituated males on presumed strangers have 
also been seen. During my study period, however, all other attacks 
I observed were between relatively familiar individuals. 
Wilson and Wilson (1 968 ) working with an artificial aggregation 
of captive chimpanzees in a large barren enclosure, noted that most 
attacks occurred during feeding time, but that members of the colony 
who had been removed for testing were often attacked when reintroduced, 
and strangers were severely a ttacked when introduced into th e colony. 
(ii) Main contexts of attacks observed during the present study 
(Examples illustrating these contexts are described in Appendix rR ). 
(a) Encounter - operationally defined as a meeting between hJO 
indivi duals who were not known to have associated together for a t 
least half an hour beforehand. My observation periods were seldom 
long enough to determine accurately the duration of separation, but 
in many cases it was probably of the order of several hours or even 
several days. Goodall (1968b ) described interactions occurring in 
this kind of context as "greetings", but specifically excluded 
aggressive behaviour patterns from her definition of greeting . In 
my sample, however, 32 out of 83 attacks (3o/t6) occurred within 5 
minutes of the encounter between attacker and victim, and at least 
half of these happened during the first minute. Sometimes the 
choice of victim seemed almost random, e.g. when a male display-
charged into a group and hit the nearest individual, but at other 
times the attack would be the culmination of a displ ay or series of 
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displays which seemed to be directed at or around a particular 
victim. Interaction sequences which began at encounter sometimes 
continued for considerably longer than five minutes. (in one case 
Figan started displaying at Hugh about 3 minutes after encounter, 
and continued to display at him once every 3 minutes for 23 minutes 
before finally attacking him and departing). 
Encounters, as defined above, occurred frequently throughout 
most observation periods, but only 8% of my total observation 
minutes fell within 5 minutes of encounters, and the difference 
between observed (32) and expected (7) attacks contingent upon 
encounters is highly significant (P<0.001, X2 test). Despite this, 
it must be emphasised that for every 100 encounters between an 
adult male and another member of the community, only 1 attack 
occurred. 
( b) Excitement over food - 21 attacks were associated with the 
consumption of a preferred food. The food which elicited the 
highest level of arousal v'as meat, and 19 of the attacks occurring 
in this context were seen during predatory episodes. In 12 out of 
21 cases the victim had no food which the attacker could have obtained 
as a result of his aggression, and as mentioned earlier only one 
attack led to a change in possession of a food object.* 
* This might seem to contradict Goodall' s (1 968b) description of 
aggression over bananas in camp, for there it was obvious that some 
individuals deliberately took bananas from others by force. However, 
my analysis of 250 attacks occurring during banana feeds in a 3-month 
period during 1968 (when attacks in camp reached peak frequency) 
revealed that in at least 58% of cases the victim did not have bananas 
before the attack, in 23% of cases the attacker had bananas before the 
attack , in only 2.5% of cases was the attacker recorded as taking 
bananas from the victim, and in 1 case the attacker dropped all his 
bananas to attack a female and the female gathered them up when the 
attack was over. Fighting often broke out . at the instant when the 
banana boxes were opened, together with a sur[je of displaying , scream-
ing and intense contact interactions such as mounting, embracing and 
kissing. At least 657b of attacks v'ere delivered by individuals who 
had not been successful in obtaining bananas, and Who seemed to attack 
76 
The features common to predation and banana-feeding which seemed 
conducive to aggressive arousal and other forms of intense excitement 
were the sudden appearance of a desirable and concentrated food 
source following a period of anticipation, and restriction of access 
to such a food source. 
Feeding on such sources accounted for at most 5% of time spent 
feeding, and for the rest of the time individuals were eating small 
dispersed food objects (e. g . berries, figs , shoots) which appeared 
to be equally available to all, and whose acquisition entailed no 
delays beyond the individua ls ' control. Overt fi ghting over these 
foods was very rare. 
(c) Recent occurrence of other attacks. Some "clumping" of 
attacks in time was observed; 20 attacks (23%) occurred within 5 
minutes of a previous attack. All the following variants were 
observed: 
(a) Attacker attacks same victim again, 
(b ) Attacker attacks different victim, 
(c) ilIictim is attacked by a different attacker, 
(d) Victim is attacked by 2 or more attackers at once, 
( e) Different attacker attacks different victim. 
contingency between attacks may in some instances have been 
coincidental (one can envisage a situation in which two attacks were 
independent responses to, say, an encounter between two parties) but 
in other cases the screams of the victim seemed to rouse another 
individual to attack him. This behaviour was also described by 
more out of frustration (Goodall, 1968b) than in a deliberate attempt 
to obtain fruit. Wrangham ( 1974) concludes that restricted access 
to food I'as probably the most important cause of aggression in this 
situation. . However, the relatively high frequency of attacks 
initiated by individuals who already had bananas indicates that 
frustration was not the sole cause of banana-attacks. 
I 
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Goodall (1968b). 
The three contexts listed above, which could all be objectively 
defined, covered 76% of attacks by adult males. The remainder 
occurred in a variety of contexts, e.g.: 
(d) "Frustrating" sexual situations (juveniles interfered in 
copulation too often, and was hit; female vocalised during a 
consortship, betraying the pair's position to a nearby party, and 
was immediately attacked by her partner ). 
(e) During play session with juvenile or adolescent (adult hit too 
hard, partner started to scream and was then attacked ). 
(f) Victim had just displayed (om 4 occasions one male attacked 
another \</ho was performing a non-vocal display, or had just done so, 
in his presence). 
(g) "Irrelevant" attacks during displays (on 13 occasions a display-
ing male mildly attacked another member of his party, who did not 
appear to be the cause of the display - e.g. during rain displays, 
or when members of a group displayed down into a new valley during 
travel) • 
(h) Isolated attacks (on 4 occasions a male suddenly, without warning, 
attacked an individual who had been in the same party for at least 45 
minutes. Three of these attacks were severe . In two of these 
cases , Humphrey attacked an "innocent bystander" just after the 
arrival of Figan, with Whom his relationship was rather strained 
during the study period). 
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(iii ) Size of party. 
Vlrangham (1 974) noted that the frequency of attacks per 
individual increased with group size, on days when chimpanzees were 
provisioned in camp. (Attacks were very rare on days when there 
\vas no provisioning, but did not show any increase with group size.) 
My data showed tha t attacks were more frequent in large parties 
than in small ones, whether in or out of camp (Table 4.1): 
Table 4.1 Size of parties in which attacks occurred 
Out of camp In camp 
Median aggregation size* 3 5 
Median number of chimps present 
when attacks occurred** 9 9.5 
* 
** 
~ggregation size = total number of adults, adolescents and 
juveniles seen toge ther in each half hour. Sample size = 
570 hours observation out of camp, 73 hours in camp. 
Observations of lone individuals excluded. 
This analysis includes all attacks by all age/sex classes. 
Thus the hi gher frequency of attacks observed in camp could have 
been partly due to the tendency for groups to be larger there. 
Fig. 4.30 shows in more detail the relationship between attack 
frequency and aggregation size ( summing in-camp and out-of-camp 
data. Observations of groups of 12 or more constituted only 10% 
of total observation time , so these values were lumped together and 
a weighted mean calculated). No attacks Vlere observed when only 2 
individuals were together, although this was the most frequent 
aggregation size, and attacks in groups of 3-5 individuals were 
still very rare . 
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4.6 Can texts .of displays 
As stated earlier ( this chapter, sectian 2) charging displays 
cauld be divided inta vacal and nan-v.ocal farms, and neither kind 
was always clearly directed at anather individual. Bath kinds were 
equally frequent and were almast exclusively perfarmed by adult 
males , and the analysis presented belaw daes nat include the rare 
accasians when females and immature males vJere seen ta display. 
( i ) Clu~ping .of displays 
Bath kinds .of displays were .often perfarmed in series, a few 
minutes apart . A display-series cauld cansist entirely .of vacal 
displ ays, entirely .of nan-vacal displays, .or it cauld cantain a 
mixture .of bath . The median interval between twa displays perfarmed 
by the same ma le (in any abservatian periad where a male perfarmed 
twa .or mare displays) was 5.5 minutes. Far 
practical purpases, a display-series was defined as an isalated 
display .or a series .of displays separated by intervals .of 5 minutes 
.or less. Fig. 4.31 shaws the distributian .of display-series .of 
different length (percentages are weighted means based an data fram 
all 14 adult males). (Since the .occurrence .of the secand display 
in such a series .was likely ta have been influenced by the .occurrence 
.of the first, it seems mare practical ta use the "display-series" as 
a behaviaural unit, rather than individual displays, in examining 
the cantext .of display behaviaur .) 
( ii ) Encaunter 
Fig . 4.3.3. shaws tha t aver 5C1,6 .of non-vacal display-series 
.occurred within 5 minutes after an encaunter with anather individual, 
82 
whereas only 11% of vocal display-series were performe d in this 
context. This suggests immediately that the two types of display 
are causally dissimilar. 
(iii ) Association of displays with attack 
Attacks were often preceded or followed by a charging display. 
Display-series which Were accompanied by attacks tended to be longer 
than those unaccompanied by attacks (media n no, of displays in 
series = 2 and 1 respectively; see also fi g . 4.33). This s ugges ts 
a close causal similarity between display and a ttack, i.e. factors 
which increase display frequency must a l s o increase the probability 
of attack • 
. Non-vocal displays were more closely associa ted than voca l 
displays with the tendency to attack (table 4.2): 
Table 4.2 Percentage of displ ays which were accompanied by at tacks 
Non-vocal displays Vocal displays 
Jan-June 1970 
% accompanied by a ttack: 13.3 0.9 
Total displays: 397 641 
Jan-June 1971 
% accompanied by attack: 14.4 1.24 
Total displays: 243 242 
(Data recorded in camp. Not weighted for individua l s ) • 
Thus vocal displays, whatever their motivation, can be regarded 
as eff ectively non-aggressive , being unlikely to lead to attack and 
not often occurring in the context in which a ttack is most fre quent. 
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(iv) Distant calls 
1:lhen members of a pa rty of adult males heard pant-hoots from 
a distant individual or party, one or several males often displayed. 
Here again there was a difference between vocal a nd non-vocal 
displays, the vocal displays being mos t frequently performed (Fig . 
On num) 'erous occasions I saw males perform vocal displays 
in an appa rent attempt to establish communica tion with distant 
parties. On reaching a suitable "drumming tree" (usua lly a l a r ge 
Pseudospondias or Newtonia with plank-like buttress es) a male might 
cha r ge, pant-hoot and drum on the tree, and then s it, scanning around 
him for a couple of minutes, before repeating the procedure. If 
his displa ys were answered by calls, he would of ten travel towards 
the source of the calls. Vocal displays of this type were usually 
brief (1 0 sec. or less) but sometimes the ca lls of a large di s t ant 
party evoked prolonged a nd el a bora te vocal displays which l a sted for 
severa l minutes, the displaying males cha r acteristically giving 
irregular "broken hoots", Le. incomplete pant-hhot sequences inter-
spersed with "wraah" calls. In some of these cases it was certain 
that the distant pa rty included a number of unhabituated males, 
presumably members of a different community, and the males whom I 
was follo\ving , although they might displa.y-charge in the direction 
of the distant party, always turned back. 
Although vocal and non-vocal displays shared many elements in 
common, the fre quency of the diff erent types of ele1ments shovled 
some interesting diff erences. Display elements can be lumped into 
two ca tegories: 
(a) "Visual" elements, which consi.st of exaggerated movements 
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(iv) Distant calls 
1:lhen members of a party of adult males heard pant-hoots from 
a distant individual or party, one or several males often displayed. 
Here again there was a difference between vocal and non-vocal 
displays, the vocal displays being most frequently performed (Fig . 
On numl'erous occasions I saw males perform vocal displays 
in an apparent attempt to establish communication with distant 
parties. On reaching a suitable "drumming tree" (usually a large 
Pseudospondias or New tonia with plank-like buttresses) a mala might 
charge, pant-hoot and drum on the tree, and then sit, scanning around 
him for a couple of minutes, before repeating the procedure. If 
his displays were answered by calls, he would often travel towards 
the source of the calls. Vocal displays of this type were usually 
brief (1 0 sec. or less) but sometimes the calls of a large distant 
party evoked prolonged and elaborate vocal displays which l a sted for 
several minutes, the displaying males characteristically giving 
irregular "broken hoots", i.e. incomplete pant-hhot sequences inter-
spersed with "wraah tt calls. In some of these cases it was certain 
that the distant party included a number of unhabituated males, 
presumably members of a different community, and the males whom I 
\vas following, although they might displa.y-charge in the direction 
of the distant party, always turned back. 
Although vocal and non-vocal displays shared many elements in 
common, the fre quency of the different types of ele1ments shov/ed 
some interesting differences. Display elements can be lumped into 
two categories: 
(a ) "Visual" elements, which consist of exaggerated movements 
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conspicuous at short r ange but hard to detect if the chimpanzee i s 
out of sight (throwing, branch-swaying, dragging, flailing); 
(b) "Acoustic" elements, which can be heard at least 100 m avuay 
(slapping, stamping and drumming). 
Some preliminary analysis of displays recorded in camp suggested 
that vocal displays contained predominantl y "acoustic" elements, 
and non-vocal displays were more "visual lf (Table 4.3): 
Table 4.3 Differences in frequency of visual and acoustic elements 
in displays 
Vocal displays 
(N " 12.5 ) 
Non-vocal displays 
(N = 68) 
% of displays containing 
visua l elements 
% of displays containing 
acoustic elements (other 
than pant-hooting) 
15 
100 
65 
Vocal displays \lIere occasionally performed by lone individuals 
(adult males performed 4.8% of their vocal displays and 0.8% of 
their non-vocal displays when no other individuals were in the 
vicinity; weighted means for 14 males) but non-vocal displays were 
almost always performed in the context of a socia l group. 
These many sources of difference suggest that vocal and non-
vocal displays should be treated as different phenomena. The vocal 
display may be just an emphatic form of pant-hoot , primarily 
concerned with long-distance communication between scattered 
individuals or parties. After several months of experience, I 
was able to identify distant males quite reliably from their 
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individualistic pant-hoot patterns, and it is highly probable that 
the chimpanzees themselves can extract much information concerning 
the location, composition and perhaps the activity of distant 
parties from hearing these calls. Pant-hoots and vocal displays 
may serve the dual function of enabling familiar individuals to 
find each other and promoting repulsion between unfamiliar indivi-
duals in the absence of visual proximity. The non-vocal display, 
holt/ever, i s likely to be more important as a close-range signal 
between individuals Who are already within visual proximity of one 
another. 
(v) Excitement over food 
Displa ys , mainly non-vocal, often occurred in the feeding 
situations described earlier as a context of attack. Typically, 
they were performed by individuals prevented from access to a 
limited food s ourc e ; perhaps it is for this reason that Goodall 
(1968b ) described displays as I'frustrationll behaviour. In camp, 
some adult males seemed to use displays as a means of obtaining 
bananas: females who were given bananas often climbed low trees to 
eat them, and some adult mal es would go from tree to tree, display-
ing and shaking the trees so that their occupants dropped most of 
their bananas, and then gathering up the fruit without further 
interaction. Thi s behaviour was not observed in natural surround-
ings, probably because there were few naturally-occurring fruits 
which could be hoarded by the armful . 
(vi) Rain and running water 
In the wet season, heavy rainstorms often broke very suddenly. 
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The usual response of chimpanzees was to sit huddled a nd wait out 
the storm, but sometimes adult males performed "rain-displays" 
(Goodall, 1968b). During the present study rain-displays were 
witnessed out of camp on 13 separate occasions. In all cases 
displaying only began when the rain became very heavy; in one 
instance, it had been r a ining ligh tly for a n hour beforehand. 
Rain displays were mainly non-vocal, sometimes with sporadic hoots . 
They started more slowly than normal displays, with a gradual build-
up of rocking and branch-swaying, and continued at a slow tempo for 
several minutes (the longest was 17 minutes). Heavy showers were 
often short, and when the rain eased off displaying died down. 
Heavy rain did not always elicit displaying, and not a ll males 
in a party necessarily di splayed. If one started, however, others 
would often join in. The motivation of these displays remains 
obscure; they could be regarded as a reaction to the discomfort of 
sitting in heavy rain, but in that case one wonders why they are 
very rarely performed by females, who get equally wet. It is 
conceivabl.e that some kind of tlsuperstition" is involved - e.g. 
showers tend to be short, and if they often stop shortly after a 
bout of displaying, this might reinforce r ain-displaying in the 
future. 
\fuen crossing streams, chimpanzees s eemed careful not to wet 
their feet, but sometimes adult males started displaying as they 
approached a s tream, and threw or rolled rocks in the s tream bed: 
On one such occasion, Humphrey encountered Figan and Faben on the 
far side of a broad stream, and performed a prolonged display in 
which he threw 11 head-sized rocks into the stream. He then 
stopped displaying, crossed the stream by walking on the rocks he 
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had thrown in, and resumed his display on the far side, causing the 
other males to retreat (G. Teleki, pers. comm. ) . This seems to be 
the only recorded instance of "bridge-building" by a wild chimpanzee , 
and it is uncertain wh ether Humphrey ' s positioning of " s tepping-
stones" was deliberate or accidental. 
(vii ) Displays in response to others ' behaviour 
Adult males often displayed in response to displays or attacks 
by nearby individuals. On four occasions I saw a male break up a 
fi ght by displ aying towards the comba tants, who promptly scattered. 
Commonly, more than one male displayed at the same time; in 
some cases such displays di d not seem coordinated in any way, e.g. 
an outburst of distan t call s might send several males displaying in 
different directions, but on other occasions up to 10 males were 
seen to display in parallel. The most impressive parallel displays 
were seen in encounters between a party of northern males and a party 
of southern males, and a party performing a parallel display never 
failed to elicit spectacular avoidance by the other party. In any 
situation which evoked displays, pairs of males who commonly 
associated together tended to display in parallel (e. g . Humphrey and 
Hugo, Hugh and Charlie, Fi gan and Fa ben), and thereby enhanced their 
ability to intimidate others. 
(viii ) Group composition as a context of displays 
During preliminary observations it was noticed tha t some males 
rarely displayed in the presence of specific others, and would 
usually stop displaying if one of these other males came into vie\v, 
Conversely, some males seemed to display unusua lly often in the 
presence of other specific individuals. This suggested that the 
Table 4.4 Frequency of display series per 100 hours performed by row male in presence of column male. 
Out-of-camp data, 1971. 
HM GI CH FG DE EV FB HH MK ST W\{ GO JJ SF HG SH 
HM (27 .3 )19 16 31 18 36 31 7 26 31 12 20 31 17 26 30 
GI 5 (26.4)24 19 23.5 15 11 15 17 19 26 21 15 16 16 12 
CH 36.5 30 (26.1)28 29 26.5 31 24.5 33 31 27 26 31 26 21.5 30 
--- --- --- ---
FG 11 22 25 (24.6)25 25.5 23 26 19 21 18.5 34 19 27 19 16 
DE 11 20 19.5 17.5(22) 16 17 15 19 16.5 25 27 22 18 15 18 
---
EV 17 11.5 12.5 14 8 (19.6)14 18.5 23 16 14 19 20 16 12 16 
FB 13 12.5 13 19 12 15 (19.6) 8.5 18 15 10 26 16 14 12 12.5 
RH 23 21 18.5 27 22 23 24 (18.7) '23 14 .5 21 22 31.5 20 16 30 
---
MK 12 24 25 15 21 18 16 17 (14.5)18 23 36 20 24 15 15 
ST 9 9.5 10 12 7 11 6.5 12 16 (12.1) 11 30 12.5 4.5 11 11 
'ifl.,r 2 9 10 7.5 11.5 9 3.5 6 9 4 • 5 ( 10. 5) 12 6 7 3 6.5 
GO 8 13 12 10 15 15.5 9 14 13 22 13.5 (9) 9 14 8.5 7 
JJ 5 4.5 3 8 3 5 3.5 3.5 6 9 3 17 (8 . 8) 2.5 10 4.5 
SF 2 7.5 6 .5 5 4 3 2 5.5 4 4.5 6 11 2.5 (7.5) 2.5 1.5 
HG 6.5 1.5 1.5 5 1 6 3 1 7 10 8.5 10 2.5 (4.3) 7.5 
SH 1 2 0.5 0.7 (1.1) 
Cells underlined indicate that row performed at least 3 more display-series than 
column (in ra,,, data) when both were together. 
Diagonal cells (in parentheses) indicate overall individual frequencies of disp lay-series/lOO h, 
and males are arranged in matrix on t he basis of this ranking. 
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composition of the group might be an important determinant of an 
individual ' s display frequency. 
Table 4.4 shoVls how many display-series per 100 hours each 
row male performed in each column male ' s presence during my out-
of-camp observations in 1971. The figures in the diagonal cells 
indicate overall frequency of display-series per 100 hours 
observa tion of each ma.le. 
There are clearly gross differences in display frequency, and 
one would expect, other things being equal, that in any pair of 
males the one whose overall display frequency was higher would 
display more than the other when both were together. Inspection 
of Table 4.4 shows that thi s largely holds true but that there are 
some interesting anomalies, particularly among the males who 
displayea most often. HN had the highest overall display 
frequency, and he displayed about twice as often as any other male 
with whom he was seen, except for HH and CH, who displayed more than 
twice as often as HM when they were with him. tvly qualitative data 
show that when HM met HH or CH , HH and CH tended to be together, and 
would display in parallel a t HH, who avoided their displays. HM 
seemed more "subdued" in their presence than at any other time. 
The concept of agonistic dominance among males is explored in 
more detail in Chapter 6, but it may be said here that as a rule no 
male displayed more often than any of his companions who were clearly 
dominant to him when in the same party, although his overall display 
frequency might exceed theirs (i.e. taking into account periods when 
he was not in their company ). This was more true of non-vocal 
than of vocal displays (see Appendix IV). 
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4.7 Contexts of screaming, avoidance, pant-grunting, squeaking 
and presenting 
1 
As was explained in Chapter 4·2, these behaviours were often 
obviously a respon se to some action of the individual at whom they 
were directed. For the analysis of their contexts, therefore, it 
seemed appropriate to choose a sample of interactions in which all 
of these behaviours were directed a t the same individual, since 
males obviously differed grossly in their ability to elicit these 
responses. Accordingly, the following analysis deals with inter-
a ctions recorded in 1971 during about 105 hours of observation of 
Humphrey, because he \Vas the male on whom I collected most data, 
and because he elicited these responses more frequently than anyone 
else. It should be borne in mind that, from the viewpoint of most 
individuals, Humphrey was the most dangerous member of the community 
during 1971; he attacked three times as frequently (about 1 attack 
per 10 observa t ion hours) as any other male, a nd was avoided by more 
different individuals than \Vas any other male. 
Table 4.5 summarises the frequency with which he performed and 
r eceived each of the above five behaviours: 
Table 4.5 Frequency of five agonistic behaviour units performed 
and received by Humphrey during 105 hours 
Behaviour No. performed by HM No. directed a t HM 
------
Pant-grunt 0 316 
Avoid 1 91 
Scream 0 41 
Present 0 35 
Squeak 1 31 
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In spite of the wide differences in their absolute frequency, 
a very similar percentage (40-45%) of each was performed in the 
encounter context (i.e. within 5 minutes after meeting Humphrey ) 
which is about the same as the proportion of HM ' s attacks and non-
vocal displays which occurred in this context. A high proportion 
of each (68-97% ) was also preceded by an increase in proximity, 
initia ted by either participant. 
But what components of the context determined which response 
occurred? Table 4.6 suggests some answers: 
Table 4.6 Percentages of each of five responses which followed 
the specified changes in Humphrey ' s behaviour 
HM' s previous behaviour* Scream Avoid Pant-grunt Squeak Present N** 
No change 
HM approaches only 
HM approaches with hair 
erect 
HM performs undirected 
non-vocal display 
HM performs directed 
cha rge 
HM attacks 
HM performs undirected 
vocal display 
5 
o 
17 
10 
29 
24 
o 
5 
3 
30 
23 
24 
3 
1 
26 
16 
21 
10 
4 
o 
2 
* These ca tegories are mutually exclusive. 
** N = No. of times HM performed each behaviour. 
26 
13 
19 
6 
o 
o 
o 
31 
17 
8 
o 
o 
3 
o 
The differences between these responses seem related to the 
232 
75 
19 
29 
10 
39 
imminence of being a ttacked. Spontaneous screaming and avoidance 
were rare compared with spontaneous pant-grunting , sque~king and 
presenting; \vhereas, at the other end of the scale, a directed 
h 
display-charge evoked a much higher percentage of the former two 
responses than of the latter three. 
Each of the five responses was associated with a different 
93 
balance of tendencies to approach and to avoid. Avoidance itself, 
of course, was incompatible with approach; a chimpanz ee who 
screamed was more likely to avoid than to approach; squeaking and 
presenting accompanied approach more often than avoidance; and 
pant-grunting, the most frequent response, was associated with almost 
equal frequencies of approach and avoidance, slightly biased towards 
approach (Table 4.7). 
Table 4.7 Percentages of four responses which were associated 
with approach and avoidance. 
% accompanied by: 
Approach 
Avoidance 
Scream 
10 
56 
Pant-grunt 
25 
20 
Squeak 
45 
26 
Present 
71 
3 
Although these patterns seemed primarily to be responses to 
attack-related behaviour, there also appeared to be some feedback 
in the reverse direction. For example, an individual who was 
screaming persistently might be attacked, and an individual who ran 
up to pant-grunt to a male might suddenly be chased , whereas if he 
had not attracted attention to himself in this way he might hatJe 
been left alone. 
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4.8 Contexts of excitement-contact behaviours 
Touching, kissing, embracing, and mounting all occurred in 
similar contexts. 'fhese have been described by Go odall (1968b) and 
can be summarised as: 
(i) 
(ii ) 
(iii) 
(iv) 
(v) 
encounter, 
excitement over food (e.g. meat) 
in response to some social event not directly involving the 
participants (e. g . distant calls, chimp seen or heard joining 
the group, nearby display), 
after a previous fight or chase involving one participant but 
not the oth er (e. g . A attacked B, B ran to C and mounted him), 
after a previous fi ght between the two participants ( A 
attacked B and then mohnted or embraced him). 
Goodall sugges ted t ha t these behaviours might have a reassurance 
function, particularly when they follow an attack, and it is certainly 
true tha t a screaming individua l will tend to stop screaming after 
being embraced. One should be cautious, hm"ever, about inferring 
al truism on the part of the "reassuring!! individual. If this were 
the case, one might expect such reassurance to follow severe attacks 
more often than mild attacks, since in the former case the need for 
reassurance would clearly be greater. The data, however, indicate 
the reverse. Out of all the 92 attacks by adult males for which 
contextual data were recorded, 70 consisted of no more than one or 
two blows or bites, and could be classed as mild; the remaining 22 
were arbitrarily classed as severe. The attacking male initiated 
a contact or grooming interaction aft er only 1 of the severe attacks 
(4%) and after 8 of the mild attacks (11%). All 9 attacks occurred 
either during intense food excitement or at the instant of encounter. 
One might infer from this that an individual strongly motivated 
to a ttack, who delivers a severe attack, is more consistent in his 
1 
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( temporary) severance of relations with his victim, tha n is an 
individual whose mild attack may result from conflicting tendencies 
between attack and affinitive (or other) behaviour, or from lack of 
arousal. A good example of such apparent conflict is described in 
Appendix 
4.9 Contexts of head-tipping and arm-waving 
(i) Performer, usually while eating, was approached by recipient. 
(ii) 
In such cases the performer was usually a mature male, and the 
recipient an adolescent or juvenile. The recipient typical ly 
stopped approaching, or retreated, or screamed, squeaked or 
presented. Mothers of very young infants head-tipped or arm-
waved at juveniles who peered too closely at their infant. 
Performer had just been attacked by recipient. In this case 
the performer 'vias usually still screaming after the a ttack, 
and his arm-waving was vigorous; he might also give a "waa " 
call, 'vIhich appeared to be a more intense version of the 
"soft park" tha t a ccompanied head-tipping in milder s ituations. 
In extreme cases, the victim might not only arm-wave at the 
attacker but a ctua lly chase and hit him. 
From their context and the responses that they sometimes elicited, 
these behaviours could be construed as mild and somewhat defensive 
threats. However, they were virtually never followed up by attack, 
and were uncommon; arm-waving was observed about as frequently as 
attack, and head-tfpping less frequently. 
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4.10 Agonistic behaviour: recapitulation 
Combining the qualitative descriptions of the various agonistic 
patterns with the data on their relative frequency, contexts, and 
occurrence in interspecific as well as intraspecific intera.ctions, 
we may reach the following conclusions: 
( i ) Aggressive behaviour 
Hair-erection, head-tipping, arm-waving, non-vocal displays 
and direc ted charges may all be regarded as "aggres,si veil in that 
they either indicate a tendency to attack , or elicit the withdral'Jal 
of other individuals. 
Hair-erection is presumably largely autonomic; it is not clear 
whether individuals can piloerect voluntarily, and this could not be 
examined without physiological techniques. At any rate, it seems 
to represent a threshold of arousal below which an individual is 
unlikely to display or a ttack. Functionally, it can thus be viewed 
as a mild threat, but by itself it is an undirected threat - a signal 
which is easily perceived by all members of a party from any 
orientation. It is only when a male walks with hair erect towards 
another chimp that we can perceive his "threat" to have a target. 
Hair erection in conjunction with silent approach may indicate 
a tendency to attack, but hair erection in other contexts may not. 
McGinnis (1 973 ) showed that a courting male chimpanzee typically has 
hair erect, but he squats in one place and stares at the female 
while shaking a branch or flicking his penis, and it is the female 
who approaches him. Hair erection may also (rarely ) accompany 
avoidance, screaming and pant-grunting , as well as pant-hooting, 
neither of which is associated with a tendency to attack. 
h 
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Head-tipping and armwaving seem to be a very different type of 
threat from the ha ir-out silent approach. The l at ter could loosely 
be termed an "offensive" threat, since proximity i s initia ted by the 
individual with hair erect and the approa ch seldom seems r ela t ed to 
a ny previ ous action of the chimp who is approa ched. Head-tipping 
and a rm-vlaving could be regarded as "defence of personal space" as 
t hey are typically directed by a s t a tionary chimp (often feeding) 
a t a n approach er , and indicate that t he approacher ma y be hit if, 
and only if, he stays close or com es closer. 
Vocal and non-bocal displays both ent ail considerably more 
expenditure of energy than these mild threa t s , and seem to involve 
a higher level of arousal. However, voc a l displays indicate a much 
lovler probability of a tta ck than non-vocal displays, and other 
individuals can evidently apprecia te this difference and respond 
apJlOpriately. Thi s is an example of a phenomenon which is well 
known from ethological studies of other anima l s - t hat the presence 
or absence of a particular component (in this case , a pant-hoot ) can 
alter th e stimulus-value of a behaviour-sequence (c.f. Stokes, 1962). 
Like hair-erection, the non-vocal displ ay can be seen as an 
undirected (though more intense) threat , whose focus will only 
become apparent when the displayer orients relative to another chimp 
- i.e. charges a t him or di splays in circles a round him. 
A male is less likely to perform a non-vocal display in the 
presence of dominant individuals than in their absence (the 
definition of dominance in Chapter 5 .2 does not include display 
behaviour as a criterion) a nd may be chased or at tacked if he does so, 
but this appar ently enforced inhibition is less obvious in the case of 
h 
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vocal displays. Subordinates may, however, display in the presence 
of dominant individuals when both displays are directed at another 
individual or group, e.g. during encounters between two parties. h 
(ii) Submissive behaviour 
In response to the aggressive patterns listed above, other 
individuals might 
(a ) do nothing 
(b) give an aggressive response (e.g. chase or attack a displayer) 
(c) retreat from the aggressor 
(d) approach the aggressor and place themselves in a vulnerable 
position, without showing any "aggressive" signals. 
For want of a better term, (c) and ( d) will be referred to as 
"submissive" responses. In contrast to "aggressive" behaviours, 
they are characterised by vocalisations or baring of teeth and lack 
of hair erection. Screaming is a very loud call accompanied by 
full retraction of the lips, and is associated more with avoidance 
than with approach, being elicited mainly by fairly intense threats 
and attacks. Pant-grunting is the commonest "submissive" response 
and is associated with roughly equal tendencies to approach and avoid. 
It may range from a soft panting to loud frantic barks, and the loud-
ness seems proportional to the potential danger (e.g. as A comes 
towards B, B starts to pant-grunt, A erects hair and starts dis-
playing, B pant-barks, A chases and attacks B, Bl s pant-barks turn 
to screams) . A potential a ggressor may elicit pant~grunting even 
when he is showing no overt signs of a tendency to attack, such as 
hair erection. Squeaking and presenting, often seen together, are 
I 
I 
I 
I 
I 
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seldom seen as responses to intense threats or attacks , but a ccompany 
approa ch to a potential aggressor. 
h (iii) Excitement -contact behaviours 
These were o f t en seen in the same social contexts as other 
agonistic interactions (i. e. encounter and food-excitement) but were 
much less common than th e behaviours which did not involve body 
contact. They were inc ompatible with attack and avoidanc e , although 
they sometimes occurred immediately after aggressive-submissive inter-
actions. ~lhereas at t a ck, di splay, and avoidance in interactions 
usually seemed to result in increasing the distance between inter-
actants , the excitement-contact behaviours were us ually followed by 
maintenance of proximity. 
4.11 Symmetry a nd asymmetry in interactions 
In any type of social interac tion , the interactants may 
theoretically direc t either t he same behaviour or different 
behaviours towards each other. Nor convenience, these alternatives 
can be described as symmetric or asymme tric interactions. If we are 
interested in ways of comparing social relationships between indi-
vi duals, we may hav e to treat these tvlO kinds of interac tions in 
different ways. If interactions are of a symmetric kind, we can 
compare their frequencies between different paired combinations of 
individuals, but tha t is about all . If they are asymmetric, there 
are automaticall y ma ny different possible permutations and 
combinations of a ction and response, and for anyone of these (e. g . 
chimp A does X, then B does y) we can examine the consistency of 
1 
I 
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direction in such interactions. If direction i s constant, this 
gives us another means of characterising A' s relationship with E, 
and we can investigate other directional trends in their interactions 
and perhaps deduce the individual differences which cause the 
observed directionality. 
The only agonistic patterns which were not o~casionally performed 
"symmetrically" (by both participants in an interaction) \vere: 
pant-grunting , avoidance, head-tipping and mounting. Head-t ipping 
and mounting were infrequent anyway , and mounting by definition 
could only be performed by one individual a t a time; pant-grunting 
and avoidance, hov/ever , were common behaviours and yet were always 
evoked by markedly different behaviour on the par t of the other 
interactant. The csreat majority of attacks, directed displays, 
presentations, squeaks and screams were also generally performed 
asymmetrically, extensive symmetry only being found in some excitement-
contact interactions such as touching , embracing and kissing. 
In the next chapter, the consistency of direction of th e commoner 
behaviours is investigated in relationships between specific 
individuals of different age/sex classes. 
1 
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CHAPTER 5 
Agonistic relationships l I 
5 .1. Introduction 
The social rela tionship between two individuals may be described 
in terms of th e types, patterning and frequency of their observed inter-
actions. In an abstract sense, they can only be said to have one 
relationship, but in practice they may interact in many different ways, 
some of vJhich a re mutually incompa tible. Such interactions include 
proximity maintenance, proximity reduction, copulation, fighting , food-
sharing , grooming , play , and so on. The ba l ance of these different 
types of interactions may be unique for every relationship, and two 
individuals may be prevented from interacting in a particular way by 
basic constraints s uch a s age and sex . 
If we are interested in the wider problem of social organization, 
it is of more importance to find ways of comparing rela tionships than 
to describe single rela tionships in minute detail. There is unlikely 
to be any simple and straightforward way of comparing relationships on 
a linear scal e . There was a tendency in the early primate studies to 
use the concept of flsocial dominance lt in this sense, but the reviews of 
Gartlan (1 968) , Bernstein (1 970) and Richards (1 972 ) have demonstrated 
tha t there is in most species insufficient correla tion between the 
different measures of rela tionships to merit this approach . 
It may be a more fruitful compromise to compare rela tionships on 
the frequency and direction of a particular class of interactions, and 
then to examine the correlation between these measures and other vari-
abIes; Simpson (1 973 ) treated grooming interactions among adult ma le 
I 
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chimpanzees at Gombe in this manner. In this .chapter , I shall 
examine ways of comparing relationships on the basis of agonistic 
interactions. These interactions ha ve the advantage of being brief 
and conspicuous; unlike proximi ty or grooming interactions, they do 
not require detailed and lengthy recording techniques. Relation-
ships inferred from agonistic interactions have traditionally been 
described as "dominanc e-subordinance relationships" (e.g. Scott, 1956), 
I 
but the more open-ended term "agonistic relationship" will be used for 
the time being, though dominance-subordinance may prove useful to 
describe a particular kind of agonistic relationship. 
5 . 2 Directionality of agonistic units 
The data analysed in this section were collected daily throughout 
1970 by observers at the crunp area (myself or one of six other assistants). 
The arrivals , departures , and social interactions of all chimps who 
visited camp were recorded on checksheets. 
For the purposes of this analysis, only the most frequently-occurring 
agonistic units were considered - those occurring in 10% (or more) of 
agonistic interactions - i.e. pant-grunting , non-vocal displays, 
avoidance, presenting , screaming and squeaking. Attack was added to 
this list, because although infrequent it is central to the definition 
of agonistic behaviour. 
When these data were entered in matrix form it was found that all 
behaviours (except displays) were largely unidirectional, i.e. if they 
occurred at all between two individuals they were performed mainly or 
entirely by one partner. (As explained in Chapter 4, it was seldom 
possible to determine at which specific individual, if any , a non-vocal 
display was directed) . Table 5 .1 shows some general quantitative aspects 
of the data: 
Table 5.1 Frequency and directionality of agoni s t i c units 
Behaviour No . of events No. of dyads in which No . of dyads in which 
observed behaviour was per- behaviour was per-
f ormed by at least formed by only one 
one member member 
Pant-grunt 2907 357 354 (99% ) 
( N-V . display) (762) * * 
Avoid 980 298 286 (96%) 
Present 733 246 234 (9596 ) 
Scream 690 283 249 (88% ) 
Squeak 557 240 209 (87%) 
Atta ck 275 164 161 (98%) 
The most s trongly directional behaviours were pant-grunt, attack , avoid 
and present, in that order. The direction of at t ack was opposite to 
tha t of all other behaviours, as might be expected from the contextual 
data in Chapter 4. \Ife ca n thu s say tha t if chimp A tends to attack 
chimp B, chimp B is likely to pant-grunt , avoid , or present to chimp A, 
and t hat in such a rela tionship it is unlikely that B will attack A or 
that A will pant-grunt, avoid, or present to B. It is convenient to 
describe such a r elationship as one of agonistic dominance-subordinance, 
with A dominant and B subordinat e . However , it will only be feasible 
to use such t erms when describing relationships between individua ls who 
fr equently perform some or all of t hese behaviours. None of the 
behaviours is absolut ely unidirectional, so if, for exampl e , we only 
observe B t o avoid A once dur ing a whole year, it seems meaningless to 
describe A as dominan t to B. There i s bound also to be a certain 
amount of error in the collection and transcription of data, and so it 
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Table 5. 2 
Distribution of 7 agonistic behav i ours among a ge and s ex classes during 1970. 
In each matrix, cell frequencies denote the tot a l number of occasions on 
which any member of the column class directed a given behaviour a t any 
member of the row class. 
Attack (N = 275) 
aQ 
J1Q 
A~ 
a,~ 
J1~ 
Ad 
I' 76 
15 
11 
105 
25 
3 
235 
.~. 
9 
4: 
3 
1 
17 
JI 3' A~ a~ 
2 
3 5 
... 
5 1 
4: 1 
1 1 
8 14: 1 
Pant-grunt (N = 2907) 
Aa 
ao-
J10-
A~ 
a~ 
JI~ 
T. 
AD 
813 
813 
aa JId' A~ a~ 
235 119 384: 217 
7 4: 
I' 
90 20 
7' 
235 119 4:88 24:1 
Avoi d (N = 980) 
AD 
ao 
JIo 
A~ 
a~ 
J1~ 
T. 
Ad' 
368 
6 
1 
375 
ad 
67 
1 
1 
69 
,TI~~ A~ a~ 
46 34:6 107 
1 3 1 
1 1 
1 6 9 
2 1 
4:8 358 119 
Present (N = 733) 
JI~ Tota 1 
76 
17 
28 
115 
33 
6 
0 " 
. _-
JI~ Tota 1 
10 2778 
1 12 
110 
7 
11 
JI~ Tota 1 
8 94:2 
5 
3 6 
23 
4: 
0 
11 
Ad' ad' J10 A~ a~ J1~ Total 
Ao 
ao 
J10 
A~ 
a~ 
J1~ 
T. 
21 
21 
12 
12 
59 !i23 
8 6 
4 6 
8 14: 
1 2 
1 
80 lt52 
113 11 639 
6 4 24: 
4: 2 16 
27 4:9 
1 4 
151 17 
Scr eam (N = 690) 
AD aD JID A~ a~ JI ~ Total 
AD 
aD 
J1 
A~ 
a~ 
J1 
205 31 lt6 227 65 6 5~0 
1 12 3 1 1 18 
0 2 6 3 3 3 17 
5 3 15 I' 18 13 54: 
1 4: 9 2 16 
~ 4: 1 5 
T • 212 36 87 261 84: H:O ~-
Squeak (N = 557) 
Ad a d JID A~ a~ JI ~ Tot a l 
Ad 
ad 
J1 
A~ 
a~ 
J I 
-137 30 31 184: lt5 3 lt30 
1 1 4: 5 3 1 
<3 1 2 6 6 
2 4: 10 31 25 2 
1 2 2 13 3 
~ 2 
T. 14:2 37 4:9 239 84: 6 
Non-vocal displays (N = 762) 
Ad ao J10 A~ a~ J1~ 
. 742 5 10 4: 1 0 
Ao = adult males 
ad = adolescent males 
J10 = juvenile and infant males 
A~ = adult females 
a~ = adolescent females 
15 
15 
'/,* 
21 
2 
J1~ = juvenile and infant f e mal es 
T = total 
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is probably necessary to observe a minimum of three directional 
agonistic interactions between two individuals before a directional 
tendency in their relationship can be inferred. 
5.3 Direction of agonistic units between different age and sex classes 
Table 5 . 2 shovJS the total number of each type of unit which was 
direc ted by each class at each class. It will be immediately obvious 
that adult males were involved in disproportionately more agonistic 
interactions than were any of the other classes, and the direction of 
each kind of behaviour between adult males and the other classes was 
almost entirely one-way; adult males gave attacks, and received pant-
grunts, presents , squeaks, screams and avoids. All these beha viours 
except presenting were also frequently directed by adult males at other 
adult males . 
We can confidently describe the relationship between adult males 
and the other classes in general terms as one of agonistic dominanc"e; 
meaning that adult males win all their fights with other classes, and 
the other classes tend to avoid them. Interactions among the other 
classes, however, were so few that it may not be possible to make such 
categorical statements about relationships at a class level. The next 
step , therefore, is to examine the frequency and direction of agonistic 
behaviours between specific individuals. 
5.4 Direction of agonistic units between individuals, with reference 
to age/sex classes 
During 1970 , "almost all possible dyadic combinations of the 42 
individuals were seen (857 out of a possible 861). However , not all 
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individuals visited camp with equal frequency (range 21 - 273 days, 
median 183 days) so the number of days on ivhich different individuals 
were observed together varied widely (range 0 - 273 days, median 37 
days) • Clearly, all pairs did not have equal opportunity to inter-
act. This variability in association is a source of confusion; if 
no interactions were observed between two individuals, it might mean 
that they were often together but seldom interacted, or that they 
interacted whenever they met but were not seen together; these are 
two very different kinds of relationship. To eliminate this confusion, 
I selected only the 22 individuals who most f requently visited camp. 
Their frequencies of association were all higher than average, except 
in the case of the female Nope (NP) and her infant son Mustard (MU ), 
who were seldom seen in the company of adult males ( Table 5.3). 
Matrices showing the direction and frequ ency of each behaviour unit 
between these individuals are given in Tables 5 .4 - 5. 10. 
i) Between adult males (8 adult males in sample, in decreasing order 
of age : Leakey (LK) , Hugo ( HG ), Mike ( MK ), Humphrey (HM), Evered (EV), 
Figan (FG) , Jomeo (JJ), and Satan (ST).) 
Attacks were seen in 16 out of 28 dyads ; in 15 of these, they 
were one-way attacks. The direction of each of the other behaviours, 
predictably, was opposite to that of attack; it is of interest, how-
ever, to find out which behaviour most accurately predicts the direction 
of attack, so that we may predict which of two individuals, who have not 
been seen to fight, migh t be most likely to attack the other. Table 
5 .11 compares the accuracy of a number of behavioural measures in 
predicting the direction of one-way attacks which actually did happen. 
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Table 5.3 
Frequency of association during 1970 (number of days on which each 
pair was seen in camp together). 
Adult a Immature is Adult 9 Immature 9 Total days 
MK HM FG EV HG LK JJ S1 SH FT GB Ml FL PS ML MF NP NV \.,rK GK PM MZ 
}fK 105 6i 9C 110 82 94 89 95 66 6 2<; 66 49 61 87 29 62 100 79 49 87 
HM ~ 77 9 127 115 87 8c 94 78 6c 27 78 51 6c 85 27 6~ 87 75 51 85 
FG 
"" 
62 84 57 58 5C 66 66 55 18 66 5C 55 58 18 5i: 67 59 50 58 
EV ~ 92 74 65 74 74 61 62 34 61 54 62 74 34 5~ 79 83 54 74 
'0 HG ~ 91 94 85 95 7C 61 31 7C 62 61 87 31 5<] 99 78 62 87 . 
+J LK 
"" 
67 52 81 44. 42 21 44 44 42 56 21 4<] 66 54 44 .-t ), 
::s 
I"" 
, 
"C JJ 5i 157 62 62 6E 62 49 68 72 31 48 9C 71 49 72 «( 
ST I~ 70 56 6~ 2i 56 39 65 65 27 5C lOC 61 39 65 
'0 SH ~ 52 66 3; 52 51 66 76 33 51 91 69 51 76 
. 4) FT ~ 61 28 ~11 45 61 73 28 5E 65 65 45 73 6 
+J GB ~ 37 61 56 196 88 37 6; 85 70 56 88 Cl! Ei 
E MU I~ 28 58 37 7 183 3<; 6 61 58 71 ~ 
FL I~ 45 61 73 28 56 65 65 45 73 
PS ~ 56 65 58 64 74 68 215 65 
Ot- ML ~ 88 37 6" 85 7C 56 88 
+J MF ~ 71 7c; 109 109 6~ ~7.: .-t ::s 
~ NP ~ 3<; 61 61 58 
NV I~ 93 81' 64 -
Ot- WK ~ 93 74 lOS , 
G 
.., 
~ GK 6£ I 1091 ::s 
~ PM '~ 651 E 
~MZ 
"" 
The heavil~ outlined cells on this and the following matrices ( T .. ,; .... e:s 
'5.4-5.10 ) are mother-offspring dyads • 
. ~ 
- ! 
210 
246 
193 
184 
210 
190 
233 
199 
222 
211 
196 
183 
211 
215 
196 
273 
183 
225 
260 
254 
215 
273 
10B 
Table 5.4: 
Distribution of attacks during 1970 ( row attacking column ). 
Adult cS Immature cS Adult" <+' Immature ) I 
, 
MK HM FG EV HG LK JJ ST SH FT GB MU FL PS ML MF NP NV \VI< GK PH MZ 
MK 
"" 
1 2 1 2 1 2 1 2 3 
HM I~ 2 4: 4: 4: 3 2 1 1 7 8 3 1 1 1 
FG 
"" 
1 1 1 1 2 1 1 i ~ 
"0 EV ~ 1 1 2 1 1 1 I , 
~ 
1"'" .-4 HG 1 1 2 ::I 2 7 7 2 5 . 3 '0 
"" 
< LK 1 1 1 
JJ ~ 1 2 2 1 6 1 1 1 
ST 
"" 
1 4: :3 2 :3 1 1 
"0 SH 
"'" 
5 4: 1 1 1 1 1 
a> ~ . 1-. FT 2 1 1 1 :3 1 ::I ~- "-
~ ( , ~ <\1 GB \ E 
E I~ H MU 
FL 1 
"'" PS 1 ~ 1 1 ~ 
Cl- ML 1 I~ i 1 , 
~ I~ .-4 MF 1 ::I 
'0 ~ < NP 1 1 
NV ~ 
Cl- \YK 1"'" Ql 1\ : I-. GK ::s : 
~ ~ -<\1 PM I E 
e N H MZ 
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Table 5.5 
Distribution of avoidance during 1970 ( column avoiding row ). 
Adult a Immature a Adult 9 Immature . 9 
MK HM FG EV HG LK JJ ST SH FT GB MU FL PS ML MF NP NV ,VI< GK PM HZ 
MK 
'" 
ltl 12 tl 7 3 10 10 8 5 1 6 1 4 9 1 4 11 1 
HM ~ 24 24 14 2 18 8 8 8 7 1 12 7 4 11 3 9 8 6 3 
FG 
"" 
3 3 1 1 1 5 8 2 4 4 
"0 EV ~ 2 1 3 7 1 2 3 3 2 3 4 2 3 5 2 1 
+" HG 1 
~ 1~ 6 13 4 2 6 6 6 5 1 9 2 
::l LK 1 ~ 1 3 '0 1 < ? 1 6 4 3 1 2 2 1 
JJ 
"" 
1 2 4 1 6 4 4 6 3 2 
ST ~ 1 1 1 3 3 4 5 6 4 2 1 
"0 SH, 
"'" 
1 1 1 1 
4> FT 1"", 2 I-< 1 
::l 
+" GB 
"" 
<'is 1 
a 
6 MU 
"'" 
.1 H 
'. 
FL 1'\ 1 I , 
. -
PS 1 1 ~ 1 2 1 , 1 ! 
0+- ~ ML 1 3 +" 
~ ~ ::l MF 1 '0 
00« NP 1 1 1 ~ 
NV - 1 
"" 
0+- lvK 1 
- ~ 
4> GK . ~ I-< ;;S 
+" PM ~ <'is a 
E MZ ,i 1~1 H 
. ~ 
Table 5.6 1-1() 
Distribution of screaming during 1970 ( column screammng to row). 
Adult 0 Immature 0 Adult ~ Immature ~ 
MK HM FG EV HG LK JJ ST SH FT GB MU FL PS ML MF NP NV WK GK PM MZ 
MK ~ 5 2 '* 1 '* 4: 7 5 7 '* 1 1 '* 2 1 4 5 
HM 1"", 15 10 1 .3 12 1 2 9 
'* 
6 .3 2 11 2 8 4 2 2 
FG 1~ 
'* 
2 2 1 1 1 1 6 2 1 6 1 
~ EV 1 1"", 1 1 2 1 2 1 21 5 5 .3 
+I HG 1~ 2 7 5 .3 2 .3 5 .3 1 2 2 8 8 1 1 ~ ::s 
'0 LK 1 1 
"'" 
.3 2 1 1 1 2 1 .3 4 0« 
JJ I~ 1 2 5 1 2 2 5 7 5 1 2 
ST ~ 1 1 1 1 2 1 4 '* 1 2 1 1 
~ SH :~ 5 5 2 1 
Q) 
' 1-0 FT 1 ~ 4 . 1 1 .3 2 ::s 
+I GB 1 I~ 1 I1l E 
8 MU 1 ~ ~ 
FL 1 7 ~ 1 1 2 
PS 1 1 1 1 1 ~ 2 2 1 
O+-ML 1 
.3 I~ 1 .3 +I ~ 
MF ~ ::s 1 1 '0 0« - - . r- -- -- -NP 1 I"'" 2 NV 
"'" 
1 2 
0+- Wl( 1 1 
.3 
"" 
Q) GK 1 1 
"'" 
1-0 1 
::s 
+I PM 2 2 1 ~ <Il E 
.~ MZ .'\, 
. ~ 
- ,/ 
ill 
Table 5.7 
Distribution of pant-grunting during 1970 ( column pant-grunting to row )~ 
Adult a Immature a Adult ~ Immature ~ 
MK HN FG EV HG LK JJ ST SH FT GB HU FL PS HL tvlF NP NV I"'K GK PH MZ 
MK 
"" 
29 2 25 32 6 32 147 31 15 3 2 32 30 24 33 9 32 15 5 1 
HH ~ 29 63 7 8 32 '*1 '*3 30 9 5 3'* '*0 21 50 22 37 24 1'* 3 
FG ~ '* 1 3 11 15 1 2 1 18 15 11 5 20 6 11 '. 1 
f() EV 1~ 2 10 2'* 12 5 2 2 6 10 12 9 7 26 4 2 2 
~ HG 1~ 11 1'* 12 1 - 3 1 19 21 11 19 10 31 8 '* ~ 
:l ~ '0 LK 2 5 4 2 15 5 5 3 3 1'* 5 4 « 
JJ I~ 3 Lt 1 6 1 5 1 15 5 '* 1 , 
ST ~ 7 1 6 5 1 6 9 3 10 8 15 
"0 SH ~ 1 1 1 
4.1 ~ 13 FT 
~ 
"'" 
1\1 OB E 
e ~ 1-4 MU 
FL ~ 1 1 1 7 2 1 
et PS ~ 1 20 5 1 
~ ML ~ ~ 2 1 1 
::s ~ '0 MF 2 5 2 « 
NP ~ 5 1 , 
NV 
-- ~ 3 
et \VK 1 ~ 
4.1 l~ '"' GK ::s ~ , l~ 1\1 PM E 6 ~ 1-4 MZ 
. ~ 
Table 5.8 112. 
Distribution of presenting in 1970 ( ' column presenting to row). 
Adult is Immature is Adult ~ Immature ~ 
MK HM FG EV HG LK JJ ST SH FT GB MU FL PS ML MF NP NV \\,K GK PM MZ 
MK 
"" 
1 1 
'* 
6 1 2 13 12 3 1 5 4 2 2 
HM 
."'" 
1 2 3 10 4 2 2 21 18 2 6 14 3 
FG ~ 2 5 17 2 11 1 3 
f() ~ , EV 1 3 1 1 5 11 7 10 ~ 
.-4 HG I~ 1 3 3 8 8 7 2 3 8 4 1 ::l 
'0 
< LK I"'" 1 1 5 3 6 1 4 
JJ I"'" 1 2 5 3 1 8 6 3 2 3 4 3 1 I t 
ST ~ 2 4 8 3 1 4 9 3 2 1 
f() SH I~ 1 5 1 1 2 1 4 
.(1) FT 
'''''' 
- 1 2 1 s... 
::l 
~ GB I~ 1 2 I1l E 
E MU 1 
"" 
2 H r 
FL 
"'" 
1 2 
PS I"'" 2" '* et 
~ · ML 1 1 ~ 3 I .-4 
::l MF ~ 1 '0 < 
NP 1 ~ 
NV 2 1 2 I"'" 10 1 
et WK 1 I~ 
(I) GK 
"'" 
s.. 
::l 
~ PM 1 ~ I1l E 
E MZ ~ H 
Table 5.9 113 
Distribution of squeaking in 1970 ( column squeaking to ro\'/' ) 
Adult a Immature a . Adult ~ :Immature ~ 
MK HM FG EV HG LK JJ ST SH FT GB ~1U tFL PS ML MF NP NV VI( GK PM MZ 
MK .~ 3 ~ b 2 5 5 b 1 4: 8 4- 4- 2 1 . , 
HM ~ 4- 4- 3 4- 4- 4 3 3 lk 4- 1 8 5 3 2 
FG I~ 4 1 1 1 1 11 3 
'0 EV 1 I~ 1 3 1 2 1 2 7 5 4-
~ HG 1 3 1 ~ 3 1 2 2 3 1 19 1 2 4 2 r-I ~ 
1 ~ 1 2 2 3 1 2 2 '0 LK 1 l' < 
JJ ~ 4 3 1 5 3 2 
K -ST 2 2 1 5 4 2 2 2 1 
'0' SH I~ 1 3 1 
III - I~ 4 M FT 1 1 1 3 ::l 
~ GB I~ (\\ 1 E 
E ~ 2 t-4. MU 1 
FL 1 1 ~ 3 2 
01- PS 1 I~ 4 7 1 1 
~ ML 1 1 2 D 2 1 1 r-I ! ::l I"'" 2 2 '0 MF < J 
NP 1 1 ~ 
NV 1 1 1 1 I~ 10 3 . 
01- 'VI( 1 1 1 2 6 ~ 
-III 
GK 1 1 I~ s 
~ PM 2 ~ (\\ /. E E MZ ~ t-4 
. ~ 
"0 
+> 
..-! 
;l 
'0 
< 
fQ 
.~ 
;l 
+> 
<1l 
E 
.6 
.... 
0+-
+> 
..-! 
;l 
'0 
< 
0+-
4) 
s... 
;l 
+> 
tU 
s:: 
8 
.... 
114-
Table 5.10 
Distributi on of non-vocal charging di splays during 1970 ( Displays by ~ in 
column's presence ). 
Adult cS Immature cS Adul t ~ mmature 9 Total 
MK HM FG EV HG LK JJ ST SH FT GB MU FL PS ML MF NP NV IVI< GK Pt-1 t--!Z displays 
MK 
"" 
79 70 02 tl7 66 49 55 59 149 34 4 149 13 34 22 4 29 I ll1 43 13 22 216 
HM 26 ~ 59 56 76 57 33 34 33 44 22 9 44 14 22 26 9 34 29 23 14 26 169 
FG 12 1 I~ 17 29 21 19 8 11 17 18 2 17 14 18 12 2 10 II 6 14 ,') .I.~ 65 
EV 7 4 10 
"" 
11 8 6 9 4 11 12 1 11 3 12 14 . 1 8 5 17 3 14 32 
HG 10 11 6 6"" 5 6 16 9 10 5 2 10 8 5 8 2 8 8 6 8 8 35 
LK 5 6 5 5 1"'" 1 3 5 2 1 2 1 1 4 4 3 1 13 , 
JJ 1 2 1 3 4 5'" 6 25 10 10 6 10 7 10 12 6 7 10 ". 9 7 12 38 
ST 12 4 1 4 10 4 11 
'" 
10 13 13 7 13 7 13 22 7 12 13 8 7 22 43 
SH 1 1 1 3 1~ 2 2 2 2 3 2 1 3 4 
FT 3 1 2 1 1 1 1"'" 2 10 2 3 3 1 3 10 
GB ~ 0 
"'" 
MU 
" 
v 
FL 1 .~ 1 
PS 1 I~ 1 1 2 1 2 2 1 :2 
ML I~ 0 
MF I'" 0 NP I'" 0 
NV I", 0 
\iK 1 ~ 1 
GK 1 1 1 1 I~ I 1 1 
PM .~ 0 
MZ , ~ 0 
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Table 5 . 11 Different measures for predicting the direction of 
attack between adult males 
Prediction No. of dyads No. of dyads 
in which cor- in which no 
ect direction direction is 
is predicted predicted 
No. of dyads 
in which the 
wrong direc-
ion is pre-
Accura cy C%) 
Attacker pant-
grunts least 
Attacker presents 
least 
Attacker avoids 
least 
At tacker screams 
least 
Attacker squeaks 
least 
Attacker displays 
most often when 
both a re together 
2 
15 
15 
13 
dicted 
1 o 
13 o 
o o 
o o 
5 2 
o 2 
Avoidance , screaming and pant-grunting emerge as the three best 
93 
13 
100 
100 
53 
' predictors ' of who will attack whom: the other measures are super-
fluous . If one asked the question "\'Thich of these behaviours, 
observed during a single interaction, would indicate most accurately 
the normal direction of attack between two individuals?", the ansvler 
would probably be pant-grunting; a male may on occasion run away from, 
or scream at, an individual whom he is capable of beating in a fight , 
but he very r arely pant-grunts to that individual , and pant-grunting is 
nevertheless the commonest of these agonistic behaviour units. 
If we look at the direction and frequency of pant-grunting, 
a voidance and screaming among these males, we see t hat fvlike had 
frequent interactions with all the other males , and was clearly dominant 
to them. Humphrey was definitely subordinate to J'1ike , but clearly 
dominant to the others. Both these males were ' prime adults ' , 
mature and in good physical condition and can conveniently be described 
as ' high-ranking ' . Figan and Evered were younger than these, and Hugo 
and Leakey were past their prime ; there were so few a gonistic inter-
ac tions among these four males tha t their relationships could not be 
described so confidently in terms of dominance and subordinance . 
Collectively, we can describe these four as ' middle-ranking ' males. 
The youngest adul t males, Satan and Jomeo , had frequent agonistic inter-
actions with all the others , and were clearly subordinate to them all, 
but interacted with each other less often than with any of the other 
males; Jomeo was slightly l a rger and older than Satan , and was seen 
t o attack him once . 
A hypothesis which might a ccount for this pattern of rela tionships 
is that a male ' s ability to dominate other males in agonistic inter-
actions changes with age; rising to a peak which coincides with his 
physical prime , and declining t hereafter . If this were so , one might 
expect that in previous years Hugo and Leakey would have been clearly 
dominant to Evered and Figan , and perhaps to Mike and Humphrey as well; 
a nd that in subsequent years Evered and Figan would become clearly 
dominant to Hugo and Leakey , and perhaps to Mike and Humphrey also. 
This hypothesis is examined in more detail in Chapter 6. 
ii) Adult males vs. immature males (Sherry (SH) , adolescent ; Flint 
(FT ) and Goblin (GB) , juveniles; Mustard ( IvIU), infant.) 
The direction of agonistic dominance can here be predicted 
a ccurately on the basis of age and size differences. ·Adul t males 
seemed to be completely dominant to adolescent , juvenile and infant 
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males. A qualitative difference in the pattern of interactions is 
that presenting by immature to adult males was quite common, whereas 
it was a l most absent among adult males . 
One might expect a high-ranking male to be ' more ' dominant over 
an immature male than over a low-ranking adult male, because of the 
greater discrepancy in physical strength in the former case; however, 
the younger immature ma les participated directly in rela tively few 
agonistic interactions with adult males . In a sense, this is 
deceptive because the matrices in Tables 5.4 - 5.10 do not include the 
occasions when juveniles and infants of either sex were passively 
involved in interactions between their mother and another individual. 
Thus when a female avoided a male , her infant by clinging to her also 
avoided t hat male; when a female was attacked by a male , her infant 
shared in the experience, although the infant itself may have been 
protected from damage by the mother crouching over it. As an immature 
individual becomes more independent from its mother, it becomes more 
dependent on its own resources for keeping out of fi ghts with adult 
ma les . The adolescent male, Sherry, pant-grunted frequently to all 
adult males except his brother, Jomeo; they associated together more 
frequently than any other individuals except mother-infant pairs , and 
yet had very few agonistic interactions of any kind. This may not 
only be true of siblings , however; one could not predict from the 
behaviour matrices tha t Flint and Figan were also brothers, but that 
no other immature males ha d adult siblings . 
iii) Adult males vs. adult females 
Here , as had already been stated , the sex difference is generally 
adequa te to predict the direction of dominance . A few anomalies are 
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worth mentioning, however; under some circumstances, two or more 
adult females might combine forces and chase or even attack a young 
adult male who had been displaying at them. Satan and Jomeo were 
each seen to receive this treatment during 1970, and responded by 
fleeing and scremoing very loudly. Adult females sometimes tried to 
fight back when attacked by adult males , but males always seemed to 
get the upper hand. The largest female, Nope ( NP ) was seen on two 
occasions to chase males who had just attacked her. 
The relationship between Flo (F'L) and Figan was unique in that no 
agonistic interactions of any kind were observed between them during 
1970 . Fi gan was the only adult male (in this sample) to whom Flo did 
not pant-grunt, and she was the only female who did not pant-grunt to 
him. Figan was , in fact Flo 's son, and her other adult som Faben (not 
included in this sample) seemed to have the same kind of relationship 
with her. It is possible that lifelong familiarity with another 
individual (beginning with 6 or 7 years unbroken association) makes 
agonistic interactions between a mother and her adult offspring in 
some way unnecessary, as the foll owing example suggests: 
On one occasion during 1970 , I followed Figan as he rushed along a 
path in a display-charge . Round a bend in the path, h e encountered Flo , 
standing in the path and looking back at him. In this situation, a 
female would normally pant-bark or scream and flee from the displaying 
male , while if she did not, he would hit her or knock her aside. Flo , 
however, did not respond in any way , and Figan without hesitating jumped 
neatly over her back and continued displ aying down . the path . Such an 
observation indicates a very high degree of mutual tolerance betvJeen 
these individuals. 
iv) Adult males vs . immature females 
Again , the a ge and sex difference predicts the direction of 
dominance, and the youngest females were actively involved in very few 
interactions with adult male9. Winkle ( WK) behaved as an adult female , 
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a nd was only classified as immature because she had not yet become 
pregnant. Gilka ( GK ) was a younger adolescent with an adult brother ; 
h er agonistic interactions with him were infrequent , but she did not 
interact any more with some of the other middle and low-ranking males. 
v) Immature v s . imma ture males 
A.Ll immature males spent a lot of time playing toge ther, and their 
fi ghts tended to occur during play sessions . Age seemed to be the best 
measure for predicting v/ho would win fi ghts, * as imma ture males were not 
seen to pant-grunt to one another , a nd all other behaviours showed 
reversa ls. Analys is of a larger sample of attack data (14 months of 
daily observation between September 1966 a nd December 1970) provides 
confirmation of this vi ew (Table 5 .1 2) . 
Table 5 .1 2 Direction of attack between imma ture males ( N = 13 individuals ) 
Number of observations Percentage 
Older attacks younger 63 87 
Younger attacks older 5 7 
Two-sided fight 4 6 
Total fights 72 100 
(In cases where a younger male attacked an older one , or ther e was a 
two-sided fight , the age difference between the two individuals 
involved was never greater tha n about 4 years .) 
vi) Imma ture males vs. adult and imma ture females 
Not ma ny interactions were observed between specific indiv i dua ls. 
The adolescent male , Sherry , attacked mature and immature fema les a feltJ 
* The " .... linner" of a fight may loosely be defined as the individual 
who screams least or hit s most. 
'120 
times, but was himself attacked by the large fema le Nope (who was 
a bout 1» times his size). He was t he only immature ma l e to whom any 
femal es pant-grunted , and they did so ver y rarely. Flint , a juvenile, 
directed his attacks more towards the younger females , and was attacked 
by several of the adult females. Goblin and Mustard attacked no females, 
and Goblin was only attacked once. 
From the data , it looks as though males do not have ma.ny agonistic 
interactions with females until they become l a te juveniles , at about the 
age when they start becoming independent from their mother. Their 
ability t o defeat females in fights is at first poor , but increases as 
they gr ow through adolesc ence , and by the time they reach adulthood 
they can defeat most females . The rela tionship between an immature 
mal e and an adult female can best be described as unstable. 
vii) Females vs. females (in decreasing order of age : Flo (FL ), 
Passion (PS ), Melissa ( ML ), Nope (NP ), Miff ( MF ), Nova (NV) - adults 
with offspring; Winkle C\'/K), Gilka (GK), adolescents ; Pom (PM), 
j uvenile daughter of PS ; ]vloeza ( MZ ), infant daughter of Miff .) 
Attacks between females were very r are indeed . The female who 
was involved in the mos t agonistic interactions was Nova, who gave 
birth to her first infant during the year and behaved in a subordinate 
manner not only to all older females but to the younger Winkle as well. 
In relationships where there did seem to be any evidence of dominance , 
it was generally t he older individual who was dominant to the younger . 
No agonistic in teractions between immature females were recorded. 
Analys is of a larger sample of data (the 44 months mentioned 
earl ier ) showed t ha t two-sided fights were rel atively more frequent 
between females· than be t ween males and males or females ( Table 5 .13 ). 
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Table 5.13 Distribution of two-sided fights 
Fights between : Total fights: Number and percentage of 2-sided 
fi ghts. 
Ivlales (of any age) 699 20 396 
Males and fema les 
(of any age) 1161 18 1. 596 
Females (of any age) 88 20 23~{, 
' Dominance ' describes a relationship in which one partner usually 
gives way to the other in agonistic interactions; a high frequency of 
two-sided fights , toge ther vii th the low interaction frequency , means 
that it may not be very meaningful to describe female-female agonistic 
relationships in terms of dominance . 
5 . 5 Recapitulation : variables and limita tions in the description 
of agonistic relationships 
In the above analysis , we have s een several variables which should 
be taken into account in describing the agonistic relationship between 
two individuals A and B. 
i) Beh~viour units. No single behaviour unit was sufficient to 
describe and compare all agonistic relationships. Some, such as attack, 
were seen in a very small proportion of relationships, but between 
individuals of almost all possible combinations of age/sex classes; 
others, such as pant-grunting , were frequent in interactions between 
c ertain classes of individuals, particularly interactions involving 
adult males, but were infrequent in interactions within and between the 
immature and fema le classes . Presenting seemed to be a better measure 
than pant-grunting for comparing relationships between immature males, 
but poorer for comparing relationships between adult males. 
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ii) The f requ ency of interaction. Som e combinations of individua l s , 
including ones who frequently associated together , were r arely or never 
seen to interact agonistically during an entire year . While many 
interactions were undoubtedly missed by observers , the di fferences in 
frequency are so gross tha t they could not result solely from sampling 
error . Thu s , Evered was seen with Humphrey on 91 days , and the inter-
actions recorded between these two adult males included 63 pant-grunts , 
4 attacks , and 24 avoidances . Evered was seen with another male , Hugo , 
on 92 days , but only 3 pant-grunts , 3 avoidances and 2 attacks were seen 
bebveen them. This i llustrates the variability of frequency within one 
age/sex class; agonistic interactions within and between some classes 
were cha r acteristically r a re, e . g . among females . 
iii ) The direction of behaviour. Each of the behaviour units was 
typically perform ed more by one member of a pair t han by the other. As 
we have seen, the individual who was most likely to attack was least 
likely to scream, avoid, squeak , pant-grunt , or present to the other , 
and vice versa. All these behaviours thus appear to be complementary 
aspects of a relationship which can conveniently be described as 
agonistic dominance and subordinance . The HumphreY-Evered relationship 
is a good exampl e, in which we can say that Humphrey was clearly 
dominant to Ever ed . 
Vie can only describe any beha viour as being unidirectional , however , 
if we see it enough times. Evered and Humphrey were each seen to avoid 
Hugo once . However , Hugo avoided Humphrey 14 times, and avoided 
E,'vered twice • vIe can thus say tha t Hugo avoided Humphrey "a lot more " 
than Humphrey avoided Hugo , and tha t Humphrey was probably dominant ; 
other measures confirm this. vIe cannot so confidently say tha t Evered 
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was also dominant to Hugo , because their scores only differ by one 
instance of avoidance. When we find that attacks and pant - grunts 
between them were also mutual, we can have even less justification for 
describing one as dominant. The same is true for relationships such 
as Satan-Jomeo , v/here (in a single interaction) Jomeo hit Satan, and 
Satan screamed and ran away. If that one interaction had not been 
seen, we could say nothing about the direction of their relationship; 
and we cannot predict from it that their subsequent interactions would 
follow the same pattern. 
iv) Triadic relationships; "dependant rank". Some pairs of indivi-
duals, e.g. mothers and infants, are usually or always in proximity to 
one another; therefore the interactions of either with a third indivi-
dual may be affected by the other's presence . Thus a juvenile or 
infant was sometimes seen successfully to threaten or attack an adult 
if helped by its mother (Goodall, 1968b). This phenomenon 
is well known in other primates (Kawai, 1958 ). 
v) Age and sex. A gross difference in age between individuals 
automatically makes the older individual more likely to win a fi ght, 
until adulthood is reached, because older immatures are likely to be 
larger and stronger than younger ones. In any particular age category, 
most males are dominant to most females, though this is particularly 
obvious among adults . In rela tionships between members of different 
a ge/sex classes the age and sex of the participants thus seems to 
predict as accurately as agonistic interactions who is likely to win a 
fight, subject to th e anomalies introduced by kinship and dependant 
rank. 
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vi) Kinship. We have seen that a gonistic interactions may be rarer 
than expected between related members of different age-sex classes: 
thus the adolescent male Sherry and the adult female Flo interacted 
frequently and subordinately with all adult males except for a sibling 
(in Sherry ' s case) and a son (in Flo ' s case). Note also the general 
rarity of agonistic interactions between mothers and dependent offspring, 
who were always together . 
To investigate the functional significance of agonistic behaviour, 
one should theoretically examine the contexts in which it is performed 
by all members of age and sex classes, and relate its direction and 
frequency to other parameters of their social relationships. However , 
we have seen that there is really no common basis on which we can 
practically compare agonistic relationships , except frequency of inter-
action. It seems logical, therefore, to focus on the class of indivi-
duals who are involved in the most agonistic interactions, among them-
selves and with all other classes - the adult males. Among the adult 
males there are some combinations of individuals who have frequent 
interactions showing a clear dominance pattern, and others who rarely 
interact. They are all capable of performing the same r ange of 
behaviour, they are all the same sex, and do not differ grossly in 
physical size. They associate independently to some extent, and so the 
complications introduced by dependant rank are reduced, thou gh as we 
shall see they are still present. They are also the most numerous 
class in the population. Therefore , by studying adult males we may 
reduce the number of variables which have to be considered. 
In the following chapter the agonistic rela tionships among all 
adult males in the habituated community, and their stability over time, 
13 
are examined ; f i nally, in chapter 7, I shall discuss in more general 
terms ways in which the pattern of agonistic rela tionships in the 
community may be related to the structure of t he community as described 
in Cha pter 2. 
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Fig. 6.1 The males in 1971. 
Old males 
a) Hugo 
b) Goliath 
c) Mike 
d) Hugh 
Middle-aged males 
e) Humphrey 
f) Charlie 
g) Faben 
h) Willy-wally 
Young males 
iJ Evered 
j) D~ 
k) Figan 
1) Godi 
m) Satan 
n ) Jomeo 
Adolescent males 
0) Sniff 
p) Sherry 
Chapter 6. 
Agonistic Relationships among Adult Males 
6.1 Introduction 
In the previous chapter, we examined briefly the agonistic 
relationships between the 8 males Ivho most frequently visited camp. 
There were, however, 15 adult males altogether who regularly visited 
camp in 1970 ( 14 in 1971), and all their interrelationships must be 
examined before we can begin to describe their socia l organisation. 
Each of these adult males was a unique individual (fig . 6.1), 
not only behaviourally but also by virtue of his age, pa tterns of 
association, and kinship with other members of the community. Any 
of these variables might be expected to influence his relationship 
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with another indivi dual. However, the main value of a study of this 
kind is the degree to which general principles can be abstracted, 
rather than individual idiosyncrasies described. Consequently, an 
attempt will be made to relate variations in behaviour to independent 
variables such as age; but it must be borne in mind tha t this is a 
small swnple of individuals, and the more one subdivides it by one 
criterion, the greater the variance du e to other factors. It will 
frequently be necessary to refer to specific individuals, and to 
prevent confusion these are all listed and briefly described in the 
following section. 
6 .2 The adult males - 1970 
All these individuals were more than 10 years old , and since 
Goodall ' s study only began in 1960 , their exact ages were not known. 
Table 6.1 The adult and adolesce~~ ma les, 1970-1971 -4. 
,,-,. 
Name Age category Weight(Kg.) Coat condition Range(N or S) Kin CO Comment s 
Leakey 
Hugo 
Goliath 
Hike 
Hugh 
Humphrey 
Charlie 
Faben 
LK 
HG 
GO 
HK 
HH 
HM 
CH 
FB 
Old - prob -
ably 30 yrs 
or more. 
ShO\v signs 
of physical 
deterioration 
e.g. baldness 
",'orn teeth & 
slow movements 
Transitional 
JI1iddle-aged -
in physical 
prime, c oat 
g e nerally 
thick and 
bushy, often 
some\'lhat 
brown. 
38 
39 
35 
37 
37 
4 5 
37 
34: 
Thin, balding on back, 
grey crmvn. 
Thin, balding on back, 
grey c rown. 
Thin, balding on back 
and crown,grey on head. 
Th ick, bushy, brm>'!1 on 
back and legs. 
Thick, glossy, brow'n 0 
back and legs. 
Thick, b ushy, brown on 
back and legs 
Thick, bushy, brown on 
back and legs. 
Thick, bushy, black. 
N 
N 
s 
N 
s 
N 
S 
N 
\Villy-wally H\y (34) I Medium, glossy, black. I S 
Evered 
De 
Figan 
Godi 
Jomeo 
Satan 
Sniff 
Sherry 
EVI Transitional 137 IThiCk, bushy, black. 
DEI Transitiona l (37) Thin, black 
FG 
GI 
JJ 
ST 
SF 
SH 
Young adult-I 36 
has more or 
I ess stopped I( 37) 
linear growth.'4 
Co at glossy, I '-t 
bl a ck no ' 
tail-tuft. 41 
Adolescent - I 25 
still !;lrowing, 
has ta11-tuft,20 
testes have I 
descended. 
Medium, glossy,black. 
Hedium, glossy, black 
Thin, bl a ck 
Thin~ glos sy, bl a ck 
Thin, glossy, black 
Thin, glossy, bl a ck 
N 
S 
N 
S 
N 
N 
S 
N' 
No known kin 
No known kin 
No known kin 
No knmffi kin 
(Sib. CH 1) 
(Sib. ML 1) 
(Sib. HH 1) 
Ha FL, sibs FG, 
FF, FT. 
No known kin 
Sib. GK 
Deteriorated rapidly after Oct. 1970, 
lost 10 kg., last s een Dec. 1970. 
Seemed healthy throug h out ~tudy period, 
still alive 1974. 
Looked ol d a nd frail in 1970,perhaps due 
to illness, but improved in 1971. 
Physically robust in 1970, but deterior-
ated during 1971 (coat thinner). No 
canine teeth. 
Showed no signs of deterioration, although 
apparently elderly. Long-boned and supple. 
Prime condition, bulky, ~~usually violeAt. 
Often s 'at for 'long · periods~ with thumb in 
ear - may have suffered from earache. 
Closely resembled Hugh, except more stocky 
and had conspicuous whit e beard. 
Completely paralysed right arm, often walked 
bipedally. 
Partially paralysed left leg. 
No knmffi kin - first seen 1965 as young adult 
Ma FL, sibs FB, Looked very unlike known sibling FB. 
FF,FT 
No known kin - first seen 1965 as young adult. 
... Sib. SH By 1971 was largest male at 50 kg. 
Ha SP, sibs SG,SY/Showed trace of tail-tuft in 1970(as did JJ) 
No surviving kin 
Sib. JJ 
Pale skin on face and hands; whi te tail-tuft 
~1ite tail-tuft, very small. 
------.------------.------
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In Table 6.1 they are listed in approxima te order of age, based on 
Goodall ' s estimate of their relative ages (pers. comm. ) . My age 
categories are somewhat arbitrary and cannot be distinguished by any 
abrupt physical cha nges ; some individuals could be described as 
transitional between one ca tegory and the next. 
The weights in Table 6.1 v/ere obtained by enticing males to 
climb a rope suspended from a spring balance, by placing a banana 
a t the top. Some individuals would not climb the rope, a nd their 
weights ( in brackets) were estimated by visual comparison with 
individuals of known weight . All other wei ght s are means of read-
ings taken between July 1970 and J anuary 1971. 
Range r efers to the northern and southern subcommunities 
mentioned in Chapter 3. 
Kin relationships in brackets are suspected (on grounds of 
close resemblance and association) but not certain. 
6.3 Agonistic relationships in 1970 
To attempt to describe each of the 120 dyadic relationships 
between 15 males would be a tedious exercise ; it is of more interest 
to abstract general principles B.nd then to describe a few cases which 
illustra te and contradict these rules. 
Fi g . 6 . 2 combines inf ormation on the direction and frequency of 
pant-grunting, avoidance a nd a ttack* between adult males r anked in 
approxima te order of age . These are r aw data and have not been 
corrected for the amount of time each pair was observed together. 
* These were selected because they were the mo s t unidirectiona l 
behaviours ( see Chapter 5) . 
LK HG GO MK HH HM CH FB WW81 DE FG GI JJ ST 
LK 
"'" 
2 ~ ~ ~ ~~ 5 2 3 . I. • ~ 10 ~1 ~ 1~1 I~ HG ~ 3 
-
• • 
GO ~ W 
MK ~ 32 39 ~ 14 29 16 14 10 ~ 2 r ~ 47 7 I~ •• 4 18 4 I; 2 12 10 •• I. • 
-
• 2 I~ ~~ 1 1 ~ 11 6 7 HH 2 1 1 2 3 • • 
HM 8 7 9 ~ 13 8 ~ 10 29 41 32 41 2 14 5 9 3 24 17 18 8 ••• ... 1- 1_ •• -. • • 
-1 5 ~1 I~~ 1 ~ ~ 7 13 CH l 1 1 4 3 2 5 
• ••• • 
1 ~~ 1 WJ 1 1 7 FB ? 2 4 
WN ~ 
W ~f ~~ W 24 10 24 EV 1 6 3 7 • • ~ ~~ ~ 1 1 DE 2 4 
1 12 3 1 W ~ 14 3 11 FG 3 1 1 3 1 • • 
GI W ~i I"'" 2 3 3 
JJ W I~: 
ST ~ 
Upper number = total pantgrunts by column to row 
Lower '1 = 
Spots = 
Hatching = 
avo idance 11 11" 
total attacks by row on column 
reversals 
Fig. 6.2 Frequency and direction of pantgrunting, 
avoidance and attack between adult males 
in 1970. The males are arranged in approximate 
order of age. 
The criterion for "reversal" is that 
the giving of attacks, or the receiving of 
pantgrunting or avoidance, are not confined 
to one member of a pair. 
:1.31 
It will be noticed tha t in pairs of individuals who interacted 
very frequently, the three behavioural measures were unidirectional; 
reversals tended to occur between individuals who interacted seldom. 
One individual - ~~ - attacked, or received pant-grunts and 
avoidance from, all other males, a nd was not himself attacked at all. 
According to my definition of dominance (Chapter 5 , section 2) he 
can be said to be dominant to a ll the others. Three other males 
(HR, H£!i , CH) were also dominant to most males older and younger than 
themselves. At the other end of the scale, males such as GO , ST 
and JJ were subordinate to most others. 
In fig. 6.3, the order of the individuals has been rearranged , 
so that the males who were considered dominant to most others are 
placed in the upper rows , and those who appeared to be dominant to 
least others occupy the lower rows. Dominance of A over B can 
more confidently be inferred from three or more observed interactions 
in which A attacked B or received avoidance or pant-grunts from him, 
than from a sample of less than three; hence the different symbols. 
The intensity of shading , in cells above the diagonal, indicates 
roughly the total frequency of attack, pant-grunting and avoi dance 
interactions between column and row, per day on which both individuals 
were observed together. 
HoVJ can we rank individuals on the basis of their relationships 
with all other males? A traditional approach to this problem has 
been to construct a dominance hierarchy - a linear ranking system. In 
many species, however, such an approach has proved inadequate (Gartl an , 
1968 ) because such a ranking system will only be valid if based on a 
linear continuum of individual variation. Agonistic dominance (as 
MK 
HM 
MK HM CH HH FG EV HG LK FB DE GI GO 'NW JJ 5T 
t-----t-
CH~~~mt~~P~~S~~~~if«5~~~ HH 
~~~~--~~~~~+-~~ .. FG 
~+--r~--~~c~~~+-~~. ; 
EV 
1---+----+---t---.-ji'-'--4TTT 
HG 
~4--r-4--~-~~-~~~;~~~~~r--r~~ 
LK 
~4--r-4--r-~~~--~~~~~~mr-f,~~ FB 
~4--r~--r-~-+~rrn*n~~~~~§b~74 
DE ~+-+-~~-+~~~~+-~~~=+~~ 
GI ~~+-4-~~-¥~~~--~K-T-~~1 GO 
~+-+-~~-+~~~r-+-~~~-T~~ 
JJ 
STL-L-~L-L-~~~~~~~~~~ 
~ 5 interactions/10 my.;. 
2'5- 5 
[J 1-2'5 
< 1 I' 
[QJ Row domirant to column (judgment b3.sed on ~ 3 interactions) 
@] Row possibly dominant (only 1 or 2 interactions) 
[fa Reversals 
Fig 6.3 Relative frequency of agonistic interactions 
and direction of inferred dominance between 
adult males in 1970. 
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defined in this study) is a property of dyadic relationships, not of 
individuals, and therefore cannot be used to provide a linear rank-
ing of individuals. One way round this is to rank individuals 
according to the number of other males to whom they are dominant or 
subordinate: however, in a species where all members of the social 
unit do not associate equally together, one may not observe in a 
given time-period enough interactions to say which of two individuals 
(if either) was dominant to the other. Thus MK obviously ranks 
first, and next comes HM, who was clearly dominant to 11 other males. 
However, although CH was only clearly dominant to 9 other males, HM 
avoided CH, and was certainly not dominant to him despite dominating 
more other males in total. If CH had visited c~np more often, so 
that more of his interactions could have been recorded, he mi ght have 
proved to be clearly dominant to HG and WW and perhaps to HM as well. 
Similar problems arise in the precise r anking of most other males. 
A further drawback of a linear ranking system is tha t because of 
the unstable patterns of association among males, the presence of a 
particular individual ma y influence the outcome of interactions between 
two others. Thus FG and FB each attacked EV once, but in fact they 
did so simultaneously),: and it is unlikely that either would have 
attacked EV in the other's absence during that year. 
It seems practical, however, to distinguish groups of individuals, 
such that the members of a group mayor may not show a predictable 
direction of dominance in their interactions with one another, but all 
or most are predictably dominant or subordinate to all or most members 
of other groups. Thus we obtain a IIhi erarchy of levels": 
Alpha-male: 
High-ranking: 
Middle-ranking: 
Low-ranking: 
MK 
HM CH HH 
FG EV HG LK FB DE 
GI GO WW JJ ST 
These are separated by heavy lines on fi g . 6.3. 
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It will be observed 
that MK had more frequent agonistic interactions with the high- and 
l ow-ranking males than with the middle-ranking ones; the high-ranking 
males had less frequent interactions with each other than with any 
other class ; likev/ise the middle-ranking males; while the low-ranking 
males interacted least often with one another and most often with MK 
and the high-ranking males. Reversals were more common between 
individuals on the same level than between individuals on different 
levels. 
The "hierarchy of levels" does not entirely overcome the 
difficulties just mentioned; it is merely a realistic attempt to 
acknowledge the non-linear pattern of interactions among these males. 
Vlhen I refer to males' "dominance ranks", I shall be referring to 
these levels, rather than to precise positions on an imaginary linear 
scale. 
6.4 Age-relatedness of dominance rank 
If we combine this ranking system with another dimension - age -
we obtain the result shown in fi g . 6.4. The high-ranking males all 
fall within a fairly narro\v age-group (middle-aged, vergi ng on old), 
while the other categories include some young , some middle-aged and 
some old males. Two individuals (FG and GI ) have been placed in 
transition from one level to another; this was because neither was 
--
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Approximate 
Dominance 
Rank: 
I ex 
High 
Middle 
Low 
FG " ....... , .... 
••.....•. Irl@ ••... ~. I 
20(±2) 30(~3) 
Approximate age in years 
- -
Fig. 6.4 Relation between dominance rank and estimated age 
in 1970. Faben (FB) and lnlly-wally (MO are 
probably atypical, each being disabled. 
Rank : 
CJ.. 
High 
Middle 
Low 
10 20 30 
Approx . age ' 
Fig. 6.5 Changes in dominance ranlt 1966-1971 inclusive. 
Data for MIC and GO from 1963-1965 have been 
included (dotted lines) to show MK's replacement 
of GO as alpha-male in 1964. 
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subordinate to any other middle-ranking and low-ranking males 
respectively, but each was still subordinate to most members of the 
level above. 
This distribution lends further support to the hypothesis 
proposed in Chapter 5; that a male's dominance rank increases from 
early adulthood to late middle-age, and thereafter declines. The 
developmental curve (dotted line) is idealised, and several indivi-
duals do not fit it well. FE and WW are lower-ranking than their 
age might predict, and this is probably due to their each having a 
paralysed limb. Goliath is very low-ranking for his age , and this 
may also have been due to poor health. FG, although he was the 
youngest of the middle-ranking males, seemed dominant to most of them. 
The validity of the curve shown in fi g . 6.4 can be checked with 
attack and pant-grunt data from previous years (1966, 67, 68, 69 ) and 
from the subsequent year (1 971) - t he former data were extracted from 
the long-term records of the Gombe stream Research Centre and the 
latter are based mainly on my own observations during 1971. Fig. 6.5 
is an a ttempt at a synthesis of this information. 
The changes in rank shown by each individual over a 6-year period 
seem to fit fairly well the curve which we obta ined by plotting 
relative dominance rank against approximate age during a single year. 
(Males who died before 1970 have been left out for the sake of clarity, 
but they too conformed to this pattern as f a r as could be ascertained .) 
The general trend thus seems to be that males are low-ranking 
* RG in 1970 was clearly dominant to EV, HG and FE; at the end of 
1970 he was seen to attack Leakey (out of camp ); and from data 
collected during previous yea r s he was known to be dominant to DE . 
GI was known to be dominant to V1W , JJ and ST bo t h before and after 
1970, and was clearly dominant to GO by 1971. 
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until about 15 years of age (i.e. until they emerge from adolescence 
into adulthood), and then during the next five years they become 
dominant to progressively more others (or subordinate to fewer) 
until they reach a peak at about age 20-25. They then remain high-
ranking for another five years or so, and after that they decline 
again towards a lower rank. 
At any age there is clearly much variation in the ranks attained 
by different individuals. Some of the factors which may contribute 
to this variation are examined below. 
6.5 Factors other than age which may determine dominance rank 
(i) Size. Trivers (1972) states that in many animal species 
dominance rank is proportional to size. This does not seem to be 
true of male chimpanzees at Gombe, however. No significant correlation 
was found between weight and dominance rank (rS = +0.07, P = n.s.), but 
weight was very significantly correlated with overall attack frequency 
(i.e. the frequency, per day of observation, of attacks on individuals 
of any age and sex): rS = +0.65, P <0.01. Attack frequency was in 
fact more significantly correlated with weight than with dominance 
rank (for attack frequency and dominance rank, rS = +0.54, P <0.05). 
Thus weight may be of advantage in fights, and may give an individual 
the confidence to initiate fights fairly frequentl y , but does not 
guarantee high dominance rank. 
(ii) Physical fitness. This is difficult to measure or compare 
quantitatively. Gross physical disabilities obviously impair a 
male's strength and agility . In 1966, prior to losing the use of 
his arm, Faben was a normal middle-ranking young male , and seemed to 
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be at least equal in rank to his peers (such as Charlie and Humphrey) 
and was dominant to his own younger sibling Figan. These three 
individua ls, and numerous others, were easily able to intimidate and 
attack Faben after his paralysis. Willy-wally was low-ranking 
before he was disabled, and remained low-ranking afterwards; however, 
both these males gradually adjusted to being tripedal, and in 1971 it 
was obvious that both were able to win fights with some old males and 
some young males, including some considerably larger than themselves. 
Chimpanzees ' teeth deteriorated markedly with age, but this did 
not seem to hamper them in agonistic interactions; Mike had no canine 
teeth at all for most of the time he \vas alpha-male. 
In 1971, I attempted to compare the activity of various males in 
terms of time spent travelling, feeding, r es ting, etc.; the results 
were inconclusive, however. When an individual was with a party, his 
activity level was likely to be influenced by the activity of other 
individuals; in order to obtain independent data it would have been 
necessary to follow each male~one for many hours, and this was 
incompatible with other aspects of my study. Subjectively, it looked 
as though old males tended to move more slo\vly and carefully than 
younger ones. They also indulged less frequently in prolonged bursts 
of strenuous activity such as charging displays. 
(iii) Coalitions. The existence of coalitions, in which two or more 
individuals jointly attack or threaten a third, has been described in 
many sped:ies of primates, notably baboons (Kummer, 1968; Hall and 
DeVore, 1965) and macaques (Bernstein, 1969). Several examples of 
such relationships were observed among the Gombe chimpanzees, during 
the present study and in previous years. They may account for some 
of the anomalies in fig. 6.5, as some examples will illustrate: 
(a ) Figan and Faben, adult siblings, frequently associated 
together and were seen more than once to combine forces against 
another male. I observed the first recorded instance of t his in 
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May 1970 , when both attacked Evered, a male older than Figan, younger 
than Faben, and previously dominant to both. The incident is des-
cribed in Goodall 1971 (p.264). Subsequently, Evered showed sub-
ordinate behaviour, e.g. pant-grunting and avoidance, particularly to 
Figan but also to Faben if Figan was present. Figan and Faben were 
also seen to attack Evered in 1973 (Riss, pers. comm.) and at the time 
of writing Fi gan is still apparently dominant to Evered - a position 
which he would probably not have attained without his brother's support. 
(b) Hugh and Charlie, suspected siblings, also supported each 
other in agonistic interactions. In October 1971, I saw Figan join a 
large party \'Jhich included Hugh and Char lie , and both males simultaneously 
came out from the bushes where they had been resting in part concealment, 
charged at Figan and attacked him together, several other males joining 
in. 
A few months earlier, Hugh was attacked by Figan shortly after part-
ing company with Charlie; Hugh screamed for a long time, looking in 
the direction which Charlie had taken. 
Hugh himself was the victim of a 'coalition' attack in 1967 (Sorem, 
unpublished observation); there had been some displaying following the 
arrival of Goliath, Humphrey and Leakey, then for some reason all 
three males attacked Hugh , holding him down and biting at him while a 
low-ranking male (\'lorzle) and a female (Flo) also joined in and hit 
Hugh . Charlie had been out of sight when this started; he quickly 
returned and displayed mildly, not joining in the attack which stopped 
at that moment. Hugh had received many cuts and lost one toe. 
Humphrey, who had until then been clearly subordinate to Hugh was seen 
to attack Hugh on subsequent occasions, but never became clearly 
dominant to him, probably because of Hugh 's alliance with €harlie. 
Twice, in April 1968 and April 1969 , Hugh and Charlie were seen to 
attack Humphrey jointly, and in each case Humphrey fled screaming. It 
was Charlie who initiated these attacks, and indeed Humphrey was never 
seen to attack Charlie at any time after 1966. In 1971, during my 
study, the situation had not changed, and Humphrey typically go t out of 
the way when Hugh and Charlie displayed together towards him. (Arf'~",dly.. K) 
From Goodall ' s data (unpublished) it is clear that Hugh was already 
high-ranking in 1963; this means that he remained high-ranking for at 
least 9 years, during the latter part of which his rank was almost 
certainly augmented by his alliance with Charlie. 
Goodall (1 968b) describes similar alliances betv/een Goliath and 
Davi d , and between Mike and J.B. \>Jl1e ther or not these were sibling 
pairs is unknown, but it is interesting tha t in each case the younger 
member of -the coalition became alpha-male (Goliath and Mike, respect-
ively) • During 1971, Charlie (the younger member of his co~lition) 
could not exactly be described as an alpha-male, because Hugh and 
Humphrey were not clearly subordinate to him in dyadic interactions; 
however, of the three it VIas Charlie who seemed least often to be 
intimidated by one of the other two. 
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From 1972 onwards, as explained in Chapter 3, the northern and 
southern communities were more or less separate entities, and 
observations of the southern community were largely discontinued. In 
the northern community, Figan (the younger member of his coalition) 
had definitely become alpha-male by 1973, though the process started 
in 1972 (Riss and Goodall, in prep. ). It is tempting to speculate 
that Sherry, with the support of his older sibling Jomeo, may become 
alpha-male of the northern community some time during the early 
1980 's. 
There is thus a fair amount of evidence that a male's dominance 
rank may be enhanced by his ability to form alliances with others. 
(iv) Rank of mother. Kawai (1 958) showed that in Japanese macaques 
the offspring of high-ranking mothers also became high-ranking. In 
wild chimpanzees, however, there is no conclusive evidence that any 
adult males owe t heir dominance over their peers to their mother's 
rank. The youngest adult males during the present study were Satan, 
Jomeo, Figan, Godi , De and Evered. Nothing at all is known about 
the mothers of Godi and De, because these males were not seen until 
they It/ere young adults. The identity of Satan and Jomeo's respective 
mothers was fairly certain, but neither of these females ever became 
habituated enough for their dominance rank to be ascertained. The 
remaining two mothers , Flo and ally, became habituated in about 1963, 
when their sons Figan and Evered Ivere respectively about 8 ana 9 years 
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old. Flo at that time seemed dominant to Olly; nevertheless, 
Evered repeatedly attacked Figan. Flo usually intervened v/hen she 
was present , and chased Evered away, but Evered persistently displayed 
a t both Figan and Flo. During the next few years, as Evered grew 
l arger , he became fully dominant to Flo as well as to Figan, and it 
was apparently only through his alliance with Faben that Figan finally 
became dominant to Evered. 
(v) Frequency of aggression. As Richards (1972 ) has pointed out, 
numerous primate studies have demonstrated tha t dominance rank is not 
very well correlated with the frequency of aggression (e. g. Kaufman, 196'7 ; 
Reynolds and Luscombe, 1968 ). rvly analys is of the 1970 data shows that 
this was true as far as overall attack frequency was concerned , but that 
the correlation between dominance and frequency of attacks on males was 
highly significant - which is hardly surprising , since the high-ranking 
males had a wider range of individuals wh9m they could at tack than did 
the low-ranking males. Of more interest i s the highly significant · 
correlation between aominanc e and non-vocal display frequency; However, 
the correlation between the frequency of ("non-aggressive") vocal 
displays and dominance is barely significant (Table 6.2). 
Table 6.2 
Frequency of 
Frequency of 
Frequency of 
Frequency of 
Correlation of frequency of various aggressive patterns 
with dominance rank of adult males: 1970 data. 
Measure Correlation with dominance rank: Spearman Probability 
coefficient 
attacks on all age/sex classes +0.54 <0.05 
<0.001 
<0.001 
<0.05 
attacks on adult males +0 . 83 
non-vocal displays +0.76 
voaal displays +0.46 
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It was demonstrated in Chapter 4 that non-vocal displays are 
associated with a tendency to attack. However, the display/attack 
ratio showed considerable variation: Mike, the alpha-male, performed 
more than 8 non-vocal displays for every attack he gave, whereas some 
of the low-ranking males actually displayed less frequently than they 
attacked. The correlation between this measure and dominance rank 
was quite significant (rS = +0.64, P 0.01) which would not be 
expected if there was a fixed relationship between attack and display 
frequencies. From correlations, of course, no clue is given as to 
\\Ihether males vlho display a lot tend to be as hi gh-ranking as their 
age permits, or whether highrranking males because of their position 
are less inhibited from displaying than are low-ranking ones. Partial 
rank correlation indicates that if age is partialled out, the 
correlation coefficient between display/attack ratio and dominance 
remains unchanged, which suggests that at any age it is the males 
Vlho display most readily who tend to be dominant to their peers. 
If we look at the three individuals whose display/attack ratio 
was highest, we find that they were (in 1970) Mike, Figan and Godi 
(whose ratios were 8 .6, 6.8 and 6.2 respectively). The individuals 
were all of average weight and looked small in linear dimensions. 
Mike was the alpha-male, Figan seemed to be the most dominant of all 
the middle-ranking males, and Godi was the most dominant of the low-
ranking males and was starting to display at and attack old middle-
ranking males such as Hugo and Leakey. For all these individuals, 
display could be regarded as a better "strategy" for gaining and 
maintaining dominance over other males than fi ghting would be, 
particularly in interactions with males heavier than themselves. 
Display offers a relatively safe way of testing another male ' s 
response with minimal risk of injury to the displayer. Goodall 
(1 968b, 1971) describes the way in which Mike ' s frequent and novel 
displays led to his attainment of alpha-rank in 1964. During my 
study I observed both Figan and Godi display repeatedly at older 
males vlho had hitherto been dominant to them. Sometimes these 
prolonged display-sequences culminated in an attack, but even if they 
did not they seemed to have a harrassing effect on their target. 
Humphrey seems to be an exception to the rule, in that his 
attacks were very frequent in rela tion to his displays (display/ 
attack ratio = 3.2) and yet he was undoubtedly high-ranking. This 
may have been because he was the largest and heaviest male, and 
could (and did) attack others \vith impunity. Although he 
performed strenuous and frequent displays, he often showed visible 
signs of exhaustion afterwards, panting heavily. It is perhaps 
significant that after becoming dominant to Mike in 1971 , he only 
remained alpha-male of the northern community for 20 months before 
being challenged and attacked by Figan. 
(vi ) Personality. This is a subject which is difficult to discuss 
in quantitative terms. Briefly, it may be said tha t some individuals' 
behaviour led myself and other observers to believe tha t not only were 
they strongly interested in gaining or maintaining dominance over 
others, but they were also skilful in displaying at opportune moments 
or avoiding potentially harmful encounters. 
Mike ' s opportunism in using kerosene tins in his charging 
displays at a time when most males were very wary of humans and. 
their artefacts, has been described by Goodall. \Vhether or not he 
would have become alpha-male without this unusual advantage is 
debatable, but the important point is that although all males had 
access to the cans and some occasionally displayed with them, Mike 
was the only male who systematically did so. Mike continued to 
have the highest display frequency of any male throughout his reign, 
although his cans were soon taken away. During 1970, when I was 
recording data in camp, it was noticeable that Mike would usually 
arrive alone in camp (more often than any other male) and if other 
males were already there, Mike usually entered camp displaying 
silently, and any groups of males would break up and scatter. In 
this way Mike was always at an advantage even when outnumbered. 
\I/hen Mike was defeated by Humphrey in 1971, he quickly became a 
very mild a nd subordinate individual and although he was often 
bullied by Humphrey, he showed no attempt at resistance, which would 
anyway have been futile. As a subordinate, however, he continued to 
show a good sense of timing in avoiding situations in which he might 
be attacked: 
One morning I started observat ion on Mike in camp when a sound 
of heavy slap-stamping could be heard about 300 m away in the bottom 
of the valley. This could easily be recognised as Humphrey's 
characteristic display-style, and the probability of his attacking 
Mike if he met him then was high. Mike immediately ran and hid in 
the bushes, accompanied by Goliath, and shortly afterwards Humphrey 
entered camp displaying. Mike and Goliath hurried quietly and 
cautiously across to the other side of the valley, frequently looking 
back at camp, and as they ascended the slope Humphrey could be seen 
and heard still displaying around camp. Mike soon left Goliath and 
foraged alone on the ridge overlooking camp for about 2 hours, then 
heard Humphrey and a group call ing further along the same ridge. 
This time Mike headed straight towards the group, and arrived to find 
them sitting and feeding. In such a situation they would be 
unlikely to .attack him. Mike rushed up to Humphrey and Faben and 
began an hour-long grooming session, Humphrey now being apparently in 
a less aggressive mood. Subsequently Mike travelled peacefully with 
the group for the rest of the day. 
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Figan also struck observers as being very socially aware. He 
was usually the first of the young males to start attacking previously 
dominant old males who were showing signs of weakening (Table 6.3): 
Table 6.3 
Old males 
McGregor 
J.B. 
Huxley 
David 
Leakey 
Hugo 
Goliath 
Mike 
Hugh 
Year in which certain old males were first attacked 
by a young male. 
Year in which first attacked 
by young males* 
1966 ( died 1966) 
(died 1966) 
(died 1967 ) 
( died 1968) 
1967 (died 1970 ) 
1967 
1968 
1971 
1970 (unsuccessfully) 
1971 (successfully) 
Young males who attacked 
old male in that year. 
FG 
FG, EV 
FG 
FG 
EV, DE, JJ, ST ** 
EV 
FG 
* Young males (in approximate order of age ) = EV , DE, FG, GI, JJ, ST. 
** No attack by FG on MK was seen in 1971, but the first individual 
whose displays MK was seen to avoid was FG. 
Figan typically showed great caution in tackling older males. 
In 1966, his elder brother Faben contracted paralysis of one arm. 
For a whole month after this was first noticed, Figan was occasionally 
seen with Fa ben in camp but they never arrived or left together, and 
they never interacted in any way. Then one day Figan started to 
display at Faben, and displayed at him 9 times in ~ hour before 
finally shaking him screaming out of a tree, but never actually touched 
him. A few minu tes after that, Figan and Faben departed from camp 
together, and later in the day they were seen travelling together, 
for the first time since Faben ' s illness (C. Coleman, unpublished 
observation) • This appeared to be the start of the close 
association between the two siblings, with Figan well established 
as the dominant member. 
On another occasion in 1971 I saw Figan display 9 times at the 
high-ranking Hugh before Hugh's apparent lack of interest apparently 
encouraged Figan to attack him briefly, for the first time on record. 
Other individuals, such as Jomeo, were remarkable in their 
apparent ~ack of interest in dominating others. During 1970 Jomeo, 
though frequently observed, was only seen to attack two adult males -
Goliath, who \vas very frail and unaggressive, and Satan, who was 
slightly smaller and younger than Jomeo. In 1971 Jomeo was actually 
seen to attack Mike, with Satan ' s assistance, but Satan Vias by then 
starting to display at Jomeo and by 1972 was clearly dominant to him 
(Halperin, pers. comln. ) . Jomeo in 1971 was the largest adult male, 
but was easily intimidated by the displays of Faben and \'lilly-wally, 
who were partially paralysed and 14 his size, and \.,ras even forced to 
leap 10 m from a tree to the ground on one occasion when pursued by an 
adult female. At the time of writing Jomeo is still the largest male 
and still very low-ranking although by now probably approaching the 
age of 20 (C. Tutin, pers. comm., 1974). 
To summarise, we may regard the dominance rank of a male to be 
the product of a number of largely independent variables, between which 
there is no very simple relationship; his age, physical size and 
strength, his ability to form coalitions, his aggressiveness and 
other peTsonality traits. 
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6.6 Dominance compared with other aspects of inter-male relationships 
The interactions from which agonistic relationships, such as 
dominance-subordinance, were inferred, occupied less than 1% of the 
time which any two individuals spent toge ther. The remainder of 
time was spent travelling, feeding, resting or self-grooming, and 
interacting in other ways with social companions (chiefly grooming , 
more rarely play and copulation). In addition, all individuals 
spent at least some of their time away from all socia l companions, 
and this seemed to vary widely between individuals. 
If we are to speculate in an enlightened manner about the 
II functional ll aspects of agonistic relationships, it is important to 
examine as many other aspects of social relationships as possible in 
which individual differences are prominent, and to see Whether or not 
these can be correlated with agonistic dominance. 
( i) Travel 
Association implies some degree of coordinated movement, and 
chimpanzee parties typically travel together, starting and stopping 
at the same time. One can theoretically envisage at least three 
ways in which such coordination could be achieved: 
Ca ) There is a consensus among members of a party about the route or 
destination of travel, and each individual acts in such a way as to 
ma intain proximity with all the others. Thus if one individual 
finishes feeding before any of the others, he will wait until most 
of the others are ready to travel. vfuen the majority of the party 
begins to travel, any individuals who are still feeding will break 
off to follow their companions. 
(b) One individual has a stronger incentive to go in a particular 
direction than anyone else, and this overrides his tendency to stay 
with his companions. When he starts to travel, the others follow 
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him, either because they are more "attracted" to him than to one 
another, or because his manner may suggest tha t he knows the location 
of a good feeding site. 
(c) One individual has a strong incentive to go in a particular 
direction, but is unwilling to go there without his companions. If 
his companions want to go in a different direction, or show no 
intention of following him, he persuades them by enticement or by 
threat to accompany him. 
From my own observations it appeared that all three possibilities 
were realized, though perhaps in different contexts. There v/ere some 
cases when a party was travelling along a frequently-used path leading 
to a feeding site, when the order of travel did not appear to matter; 
the party travelled in an "amoeboid" manner, and if the chimp at the 
front of the travel line stopped, he would be overtaken by the others. 
Adolescents and juveniles, or adult females, might precede adult males. 
There were other occasions when one individual seemed to know where he 
was going and travelled at the front of the line, and if he stopped 
everyone else stopped too. Such individuals, in mixed parties, were 
always adult males. The only clear instances of coercion were seen 
in the special context of consortships between a single adult male and 
a single adult fem ale. 
by ~ lcGinnis (1 973). 
This behaviour has been described in detail 
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Menzel ( ''174 ) has conducted some illuminating experiments on 
leadership in a captive chimpanzee group. A selected i ndividual, 
designated the "leader" \'Ias shown a hidden food source in the enclosure 
and was then returned to his companions who ha d meanwhile been 
restrained in a cage. ~Vhen all were released the leader typically 
returned to where he/she had been shown the food, but in many cases 
urged the others to come too by touching, grinning, glancing back at 
or even physically dragging them. When two leaders were shown two 
fo od sources of different quality or quantity, the majority of the 
others followed the leader who had been exposed to the best or the 
largest food source very significantly more often than would be 
expected to by chance. INhen pairs of leaders were shown two equal 
food sources, the group majority showed a clear preference for follow-
ing one or other leader, and from such tests it was possible to rank 
the four individuals who were used as leaders according to the 
frequency with which they were followed. It was found that two 
leaders vlho had been members of the experimental group for a long 
time were more often followed than two leaders who had relatively 
recently been introduced. Furthermore, the dominant male of the 
group (Rock ) ranked. lowest as a leader, and the most frequently 
followed leader was a femal e. Menzel suggested that the extent to 
which a leader was followed depended on (a) some kind of behavioural 
c u es emitted by the leader which \vere related to his knovJledge of the 
size or quality of the food source ; (b) the familiarity of the 
followers with the leader; and (c ) the probability that the leader 
would share food with the followers (i.e. if Rock found food he would 
usually prevent others from obtaining a share). 
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From a practical point of view, I could not record any leadership 
da ta consistently a nd accurately except the order of travel. 
Initiation of travel might have been interesting to study, but very 
difficult to define; if one chimp moved away from a group at rest 
and the others go t up and followed, he might have been initiating 
travel, or he might have been waiting for ano ther individual to give 
some subtle signal that he was ready to go (for example, after a long 
t 
bout of feeding or resting, several individuals might urinate and 
defecate toge ther and this was often a good indication that they were 
going to start travelling . An individual who was alerted by such 
behaviour but who did not have to delay for the same reasons might 
start travelling ahead of the others in the direction in which they 
were facing). 
In the initial analysis, I added up the number of minutes of 
travel in which each individual "led" each other (the leader is 
hereafter defined as the individual walking at the front of the 
travel line). Two broad generalisations that emerged were that 
females and juveniles very seldom l ed parties in which there was an 
adult male ( they did so for about 7% of the time during which travel 
order of mixed parties was recorded), a nd that with a few exceptions 
no northern male was seen travelling frequently enough with a southern 
male for any definite conclusions to be reached concerning inter-
subcommunity leadership patterns. However , it did seem meaningful to 
treat the n orthern and s outhern males as separate units and examine 
travel order data within each of these groups . 
A simple analysis of leadership frequency is shown in Tables 6.4 
and 6.5. Table 6.4 
• 
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Northern males 
FB 
FB EV FG HG ST HM JJ MK 
38 36 16 75 16 0 6 
EV 36 4:1 18 24: 15 0 5 
FG 4:5 33 37 29 23 4: 2 
HG 38 4:4: 18 4:4: 20 10 0 
ST 0 26 30 28 27 
HM 28 4:8 34: 4:3 25 
JJ 34: 64: 20 27 4:5 9 
MK 23 33 21 4:4: 32 24: 
Table 6 1 4: 
5 0 
3 12 
2 
CH 
Southern males 
CH HH GO GI \'l\oJ DE 
25 9 18 28 9 
HH 4:9 25 17 2 4: 
GO 18 53 19 9 10 
GI 36 22 34: 24: 5 
\oJW 34: 27 10 31 9 
DE 17 31 9 19 50 
Each matrix cell shows the number of minutes in which the column male 
led the ro\~ male, expressed as a percentage of the total number of 
minutes in \~hich both were seen travelling togetner. 
Northern males Southern males 
-
FB EV FG HG ST HM JJ MK CH HH GO GI \VW DE 
FB = 0 CH 
EV = + = HH + 
FG + + = GO + + = = 
HG + + + GI + + + 
ST 0 = = = WW + + = + 
HM + + + + = DE + + = + + 
JJ + + + + + + = 
MK + + + + + + = 
![able 6.s. 
This is a simplification of Table 6.4:. 
"+ " means that the column male led more often than the row when both were 
together. 
" -" means that the column male led less often than the row male. 
H=" means that the leadership frequency of column and row males differed 
by less than ,,~. 
"0" means that column and row male were seen travelling together for less 
than 1 hour in total, and their leadership data are unlikely to be 
significant. 
pp - IS- I -I!;,} ~o AOt- e.'<.l,>1- (I\v""be..n·~ ~rror) 
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shows that although there were no individuals who invariably led any 
party of whom they were members, there were a few who very seldom led, 
e.g. Hike and Jomeo among the Northern males, and De among the 
Southern males. The two adolescents Sniff and Sherry (not included 
in Table 6.4) led less frequently than any adult male with whom they 
travelled. 
The highest-ranking Nor thern male (in terms of agonistic 
dominance) was Humphrey, but as a leader he ranked remarkably low. 
\fuen travelling with large parties, he was usually well in the rear. 
Faben, a middle-ranking male, was an unquestionable leader who was 
seen on several occasions to lead large parties on long journeys. 
This was rather surprising, because Faben was partly disabled; lack-
ing one arm, he normally walked bipedally or tripedally. In open 
country, where grass may grow as tall as a quadrupedal chimpanzee, his 
bipedalism may have given him superior powers of vision, and other 
males may have learned this through long familiarity with him. The 
other Northern males who most frequently led travel were Hugo and 
Evered (middle-ranking old and young males), and Figan (high-ranking 
young male). 
\fuen the Northern males were ranked according to the number of 
other individuals whom they tended to lead (i. e. the number of "+" 
signs in their column in Table 6.5), the correlation between "leader-
ship rank" and agonistic dominance rank was not significant (rS = .46, 
P=n.s.). Among the Southern males, however, Charlie and Hugh held 
the highest leadership ranks as well as the highest dominance rank. 
Wi thin this group leadership and dominance ,:/ere also positively but 
non-significantly correlated (rS = .63, P = n.s.). 
For several reasons, my criterion of leadership might be 
unsatisfactory when applied to a l a r ge or medium-sized party. As 
suggested earlier, there may in some cases be no leader; or an 
individual may travel a t the front because he likes to walk faster 
than the real leader ; or he may travel in front so as to avoid 
proximity with some individual a t the rear; or he may be afraid 
of the observer following the group. 
One might expect to find a more clear-cut situation when only 
two males are travelling together . There were a few pairs of males 
whom I observed associating for fairly l ong periods, and data on 
their order of travel are presented in Table 6.6. 
Table 6.6 : Leadership in isolated pairs of males. 
Pair Total observed Most % of time Leader ' s rela tive 
travel time frequent he led rank and age 
(mins . ) leader 
MK + HM 38 HM 63% Dominant Younger 
I'4K + FB 30 FB 80% Dominant Youngei!' 
HG + HIli 88 HG 73% Subordinate Older 
HG + G1 27 HG 8996 ?Subordina te Older 
HM + FG 30 FG 57% Subordinate Younger 
EV+ FG 61 Both led equally often. 
FB + FG 158 FB 67% Subordina te Older 
CH + WW 92 Both led equally often. 
GO + G1 30 GO 10096 Subordinate Older 
DE + \IIW 11 2 "IJVl 87% Subordina te Older 
G1 + \f./l 82 G1 56% Dominant Younger 
Out of 9 pairs in which one individual led more often than the other , 
the most fr.equent leader was the dominant member of t he pair in only 
3 cases, and the older member in 5 cases . He was either dominant or 
older in 8 out of 9 cases . 
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Nishida (1 970) reported that among the chimpanzees which he 
studied in the Mahali Mountains, the dominant member of a party was 
usually the l eader. However, in that small community he also showed 
that the dominance rank and age rank of the 6 adult males were closely 
correlated, and therefore the dominant male in a party was also likely 
to be the oldest male. 
To sum up, there was no clear evidence that the leader of a party 
could be predicted on the basis of a single variable such as age or 
dominance. 
(ii) Feeding 
A detailed study of the feeding behaviour and diet of Gombe 
chimpan~ees is in preparation (V/rangham, in prep.) and so I shall only 
touch upon the subject briefly here. 
Feeding appeared to be the most common daytime a ctivity of adult 
chimpanzees (see Fig. 6.6). Most food was of a dispersed nature, 
such that members of a party could space themselves out in trees or 
vines and have plenty of food within arms~ach. There were, however, 
some sources of food which brought individuals into close proximity 
(e.g. palm-nut clusters, Dorylus ant nests, termite-mounds) and some 
which were not only localized and highly favoured but portable as well 
(e.g. mammalian prey ) and in the latter case it was particularly 
difficult for all members to obtain a share. As we have seen, meat-
eating accounted fo;-~ost of the agonistic interactions observed 
during feeding . In such a context, one migh t imagine that a 
dominant individua l would have priority of access to the desired food, 
as ha d been demonstrated in so many captive studies. However, this 
appeared not to be the case. Teleki (1973 ) in a detailed study of 
predatory behaviour at Gombe during 1968- 1969 found that consistent 
priority of access to meat occurred, but that this "does not conform 
rigidly to a predictable social pattern, nor is access determined by 
overt competition". He noted that on numerous occasions agonistic-
ally low-ranking males obtained large portions of the prey, and high-
ranking males obtained little or none and were seen to beg patiently 
for scraps from subordinates. 
During my study in 1971, I observed one predatory event at which 
all 14 adult males were present; this \Vas the only occasion on which 
I saVl all of them together during that year: 
I did not see who had caught the colobus monkey, but arrived 
about two minutes later as the males clustered round its carcass. 
The initial cluster round the prey consisted only of the 7 oldest 
males; HM , CH, HH (high-ranking), MK, HG (middle-ranking) and GO, 
W\.j (low-ranking ). The younger males were peripheral. Figan was 
displaying violently in trees and vines overhead and from time to 
time the older males "waahed" and waved arms at him. Eventually, 
Figan succeeded in breaking a sapling 10 m tall, which fell on top 
of the meat-eating cluster, but he did not approach them to obtain 
a share of meat although he \oJas known to be dominant to MK , HG, \I!\V 
and GO . 
The 7 oldest males were the only individuals who obtained 
appreciable portions of meat on this occasion. At the initial 
division of the carcass, Mike and Hugo (middle-ranking old males) 
each took half, and Hu gh and Charlie obtained small portions. Mike 
retained his portion throughout, though other males took small parts 
of it, but Hugo somehow lost his portion to Goliath. Three hours 
after the kill, Goliath (one of the lowest ranking males ) was the 
only male who still had a large piece of meat. He was mildly 
attacked several times (especially by Hugo ) but retained his meat. 
Although I could not see all individuals at all times, I did 
not see the four youngest males (FG, GI, JJ and ST) obtain any meat, 
though FG repeatedly harrassed ~( by displaying at him. GI and JJ 
were not observed either to beg or to scavenge for scraps. The three 
other young males (DE, EV , FB) obtained scraps by scavenging, and FB 
succeeded in tearing a piece from Mike 's portion. 
On another occasion , I Vias able to record detailed observations 
at a predatory in~ident involving all the Northern males except Figan: 
Initially, Hugo and Humphrey each caught a young bush-pig, so 
more meat than usual was available. Hugo and Humphrey at e meat 
solidly for 5 hours. Mike , Faben and Evered clustered around them 
and spent 40-45% of the time eating sizeable portions which they 
managed to pull from the carcasses or obtained by begging, but the 
youngest males, Satan, J omeo and Sherry, seldom approached the five 
older males and rarely begged from them, scavenging for scraps 
instead, and only spent 2-12% of the time eating meat. 
In both these observations, maturity rather than dominance 
appeared to determine who was successful in obtaining food. 
ivrangham (in prep.) has shown that adult males can be ranked 
linearly on the relative amount of meat which each obtained in 
predatory episodes during a period of 3~ years. Sufficient data 
were only available for the 8 northern males, and this meat-success 
ranking* was significantly correlated with age (rS = . 833 , P = 0.01). 
It was not possible to correlate this ranking with agonistic 
dominance, however, as the direction of dominance changed in 12 out of 
28 relationships during this period. Hov/ever, HG (who had the highest 
success rate) was a middle-ranking male throughout, MK (next highest) 
was only high-ranking for 1 out of 3 years, and HM (who ranked 5th) 
was a high-ranking male throughout iVrangham's study period. When 
females were included in the ranking, it was noteworthy that several 
adult females were more successful in getting a share of the prey than 
were some of the young adult males. 
Thus my observations and those of Teleki and VJrangham are in 
agreement that dominance is not of major importance in obtaining 
meat in competitive situations. 
Feeding on rare and localized food sources such as meat accounted 
for only about 5% of the total amount of time I observed feeding groups. 
* The r anking was HG (first ), HK , FG, FB , H1'1 , EV, JJ, ST. 
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It is hard to see how dominance could enhance an individual ' s food-
getting ability in a party feeding on dispersed fruit or leaves; 
any individual who was somehow inhibited from f eeding in the presence 
of a dominant companion would presumably be at liberty to leave the 
party or to feed at a distance from the dominant individual. All 
adult males, regardless of rank, were observed to spend less time 
feeding when in a party than when alone (Fig . 6.6 ); pa rt of this 
difference was due to social grooming, which could only occur in 
parties, but members of parties also spent twice as much time self-
grooming or resting as when they were a lone. One might suspect, 
therefore, tha t the compa ny of other individuals could indirectly 
have a detrimental effect on food intake, but that as long a s food 
was abundant this would not matter. \llrangham (in prep.) found tha t 
during a year when food appeared scarce, chimpanzees associated 
together less frequently and in smaller parties than when food was 
more abundant. He also had a limited amount of data which suggested 
that the priority ranking observed during meat-eating \'Ias also 
adhered to on the few occasions when competitive interactions over 
other types of na turally occurring food were seen. 
(iii) Sex 
The sexual behaviour of wild chimpanzees has been outlined by 
Goodall (1 968 ) and described in mo~e detail by McGinnis (1 973). 
Oestrus females associa te with a dult males in two different ways: 
(a) multi-male parties , (b) single-male consortships . In multi-male 
parties, copula tion appears to be promiscuous. Such parties tend to 
be unstabl e , ° in tha t males come and go, but a femaloe may be the focus 
of such a party throughout the maximal swelling phase of her cycle. 
Under such conditions, a consortship can only be initiated by a male 
who can deter others from copulating with the female, or who can lead 
her quietly away without attr~cting attention. 
McGinnis found that the agonistic dominance rank of adult males 
was not significantly correlated either with the frequency of consort-
ships, or with the proportion of consortships which were initiated 
during the tume scence and maximal swelling phases of the female's 
cycle. The alpha-male, Mike, had a consortship frequency lower 
than tha t of six of his subordinates. The three males who most 
frequently consorted with females were Leakey and Rugo (old males) 
a nd Faben (one-armed middle-aged male), none of whom was high-ranking. 
McGinnis (1973 ) demonstrated a statistical method by which consort-
ships could be inferred from the coincident absence of a male and 
female from a regularly observed population. This @ethod is only 
valid if all potential consort partners are frequently observed. 
Thus if a male and female both disappear for four consecutive days, 
we can only attach any significance to this if both individuals are 
normally seen more often than once every four days. During 1971, 
the southern males and females were too irregularly observed for 
consortships to be detected on any quantitative basis. The 
northern individuals , hOI'lever, were usually seen at least twice a 
week, and their absences were more conspicuous. Table 6.7 lists 
all absences of 6 days or more for each northern male in 1971, and 
sho\lJS how many of these absences coincided by at least 75~6 with the 
absence of a female who was regularly cycling during that period. 
Table 6.7 
Male 
Possible consortships between northern males and 
females in 1971, inferred from coincident absences 
of 6 days or more. 
Duration of male's absence* (days ) 
6- 10 11-15 16-20 21-25 26-30 >30 
Known or suspected 
consortships 
Gigi (6 days) 
Humphrey 1 1 
Figan 3 1 
Evered 2 1 1 
Gigi (11 days) 
Gigi (10 days) 
3 absences showed no 
close coincidence. 
Gigi (15 days) 
Gigi (37 days ) 
Gigi (11 days ) 
Gigi (1 3 days) 
ib9 
Faben 3 3 Athena (8, 6,19,17 
and 19 days). The 
sixth absence showed no 
close coincidence. 
Hugo 1 1 No close coincidence 
Mike 3 2 Sparrow (17 days)? 
Satan 1 1 Athena (11 days) 
Jomeo ) 
Sh ) No absences greater than 5 days. erry 
* "Absence" denotes periods when male '"as not observed in or out 
of camp. 
These scanty data suggest that during 1971 it was Evered and Faben 
who consorted longest and most often with females: neither of 
these males was particularly high-ranking in an agonistic sense. 
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Fig. 6.7 Copulation frequencies of males in 1970. 
Data recorded in camp. 
McGinnis did not analyse the copulation frequencies of promisc-
uously mating males. My own crude analysis of data recorded in 
cmnp throughout 1970 (Fig . 6.7) shows some striking individual 
differences in copulations per hour spent with maximally swollen 
females. Juveniles copulated very frequently and were for the most 
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part tolerated by adult males; adolescents copulated much less often, 
but among adult males the differences in frequency did not seem to be 
related either to agonistic dominance or to age. 
This analysis, however, does not take into account the presence 
or absence of other males. With the aid of the camp attendance data, 
I was able to ascertain for each pair of males A and B how often A 
was present when B copulated, and vice versa. 
Table 6.8 shows that the male who copulated more often than 
a~lost any other was Faben, whereas Mike, the alpha-male, copulated 
less frequently than most of his companions. No significant 
correlation was found between this ranking system and agonistic 
dominance (rS = 0.04, P = n.s.), but it was moderately significantly 
correlated with age (rS = 0.47, P<.05). 
The data suggest that low-ranking males may have less opportunity 
to inseminate females, particularly in large parties, than middle- or 
high-ranking males, but that among the latter classes differences of 
age or dominance do not usually seem important. 
It is certainly possible for a high-ranking male to monopolize a 
female in the presence of other males. In 1971, when Humphrey was 
the highest-ranking Northern male, he continued to be very active 
sexually, although the data were insufficient to show whether or not 
he copulated more frequently than other males. He was easily 
Table 6.8 Relative frequencies of copulation by adult 
males in each other's presence. (1970 data) 
MK 
HM 
CH 
HH 
FG 
EV 
HG 
LK 
FB 
DE 
OI 
\o[\y 
GO 
JJ 
ST 
"_n 
"=" 
MK MM CH HH FG EV HG LK FB DE GI my GO JJ ST 
+ + + + ::: + + + + ::: ::: + + 
IC z: 
'" 
::: + + 
::: + ::: ::: ::: + = .. ::: 
= + = + ::: + + = = = = = ::: 
'" '" 
::: .. + a: I:: + 
::: = ::: + + = + = .:: ::: 
+ ::: ::: = +.+ + ' - ::: + 
+ = ::: .. + + ::: os = 
.. 
IC = ::: = • :: .. 
'" 
+ + + ::: + + + + + + 
'" 
.. .. III 
KO + + 
'" 
+ = + = + + = .. = + 
::: + 1:1 = = :: + + + = 
'" 
= ::: + 
+ + = + 
'" 
1:1 + = '" = 
::: + 
+ ::: = + + + .. 
'" 
1 8 5 1 6 4: 5 5 13 6 0 0 0 2 5 Total 
11.5 6.5 305 6.5 1 14: 14: 6.5 Rank 
2 11.5 9 6.5 3.5 14: 10 
= Column male copulated more often than row when 
both were together. 
= ~ male copulated more often than column. 
= Copulation frequencies were equal, or differed 
by not more than 2 copulations o 
Each male's column total shows how many other males 
copulated less often than he did, when in the same 
party. 
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capable of intimidating all his normal companions, and sometimes 
did so in sexual contexts: 
One day in August 1971 Humphrey, Hugo and Winkle (the latter 
with full oestrus swelling) were observed for 8 hours, during which 
5 other males accompanied them for shorter periods. Humphrey 
copulated with Winkle 8 times, but no other male except Hugo 
attempted to do so. On 5 occasions when Hugo made courtship 
gestures to Winkle, Humphrey rushed towards them with hair erect 
or displayed past them, causing them to separate. Finally Hugo 
achieved intromission, briefly, while Humphrey stood and swayed 
with hair erect, uprooting handfuls of grass as though about to 
display-charge. The same evening , Humphrey began a 6-day consort-
ship - but with a different female. 
C. Tutin (pers . comm.) in a detailed study of individual 
differences in sexual behaviour among Gombe chimpanzees (in prep.) 
agreed tha t differences in copula tion frequency were not well 
correlated with agonistic dominance, but observed more i nstances of 
male "possessiveness" of females than I did. In all cas es she 
observed, the "possessive" male was known to be dominant to those 
males whom he prevented from copula ting . 
Thus it seems that high-ranking males are certainly capable of 
preventing others from copula ting with an oestrus fema le, but tha t 
they seldom do so. Such action requires constant vigilance in a 
large party, and a less stressful way of ensuring exclusive access 
to a female (which is also open to middle- and low-ranking males) is 
to consort with her away from all other individuals. 
(iv) Allogrooming 
Goodall (1968b) presented data on the distri bution of allo-
grooming among different age-sex classes and showed that the 
individuals who spent most time grooming and being groomed were the 
adult males. Simpson (1973 ) studied in more detail the grooming 
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relationships between 11 of the 15 adult males at Gombe during 1969 
and 1970, and paid particular attention to the possibility of 
correlation between measures of grooming and measures of agonistic 
dominance. 
Simpson used three measures of grooming, as bases for ranking 
the adult males. These were the "comparative" measure (males were 
ranked according to how often they were chosen as grooming partners 
by any male when other partners were available), the "frequency" 
measure (the percentage of a male's grooming sessions with his median 
partner in •• hich he groomed that partner), and the "duration" 
measure (for each male, the median value of the median number of 
minutes he spent grooming each partner per session in which he groomed 
tha t partner). He also used three measures of agonistic rank; the 
"supplanting rank" (the number of males who moved aside when a given 
male approached them), the "display rate" (rate at which a male 
displayed in the presence of his median partner) and the "display 
ratio" (a measure of the extent to which a male's display rate was 
elevated or depressed in the presence of any other mal e) . 
Simpson found significant positive correlations between all 
measures of a male's agonistic rank and the frequency with which he 
groomed and was groomed by other males , and also between all the 
agonistic rank measures and the "comparative" grooming measure. 
Agonistic ranks were not significantly correlated with the duration 
of grooming, nor the duration of being ~roomed. 
The conclusions reached by Simpson were that "the males most 
frequently involved in grooming usually had the highest statuses" 
i75 
( = highest agonistic rank); "the higher an individual's status, the 
less long he usually gro omed his fellows •••. except for the top male, 
I-Iho groomed others long"; and "whatever his status, a male tended to 
groom others for longer, the higher their statuses". 
Simpson did not investigate in detail the rela tionship between 
grooming measures and age, although he noted tha t "the 7 oldest males 
were more involved in grooming with each other than the 4 younger 
ones." Using a fairly conservatively estimated age-ranking of his 
11 males,* I investigated the correlations between and Simpson's 
measures of grooming (Table 6.9 ). 
Table 6.9 How Grooming correlates with age and agonistic rank 
Grooming measures 
Duration of grooming 
partners 
Frequency of grooming 
partners 
Duration of being 
groomed 
Frequency of being 
e;roomed 
Comparative measure 
* = P<0.05 (Spearman 
** = P<0.01 
" 
Age 
+0.09 
+0. 77 ** 
+0.64* 
+0.78** 
+0·71* 
Agonistic measures 
(data from Simpson, 1973) 
Supplanting Display Display 
Rank Rate Ratio 
-0.22 -0.06 -0.08 
+0.58* +0.63* +0.69* 
+0.32 +0.26 +0.32 
+0.59* +0.58* +0·73* 
+0.62* +0.72* +0.84** 
rank-order correlation, 1-tailed test) 
" " " " 
(Following Simpson ' s procedure, Goliath was excluded throughout. 
If Goliath is included, the correlations between grooming and 
agonistic measures are all rendered non-significant; the 
significance of the correlations between age and grooming measures 
remains unaltered.) 
* HG = LK, MK = GO, HH, HM, CH, FB, EV, FG, ST in order of decreasing 
age. 
I 
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Age was shown to be significantly posithrely correlated with all 
grooming measures except the duration of grooming on partners; moreover, 
age was more significantly correlated than any agonistic measure with the 
frequency of grooming and of being groomed, and with the duration of being 
groomed. Age was not quite so strongly correlated with the "comparative" 
grooming measure as were "display rate" and "display ratio". 
Curiously, there was no significant correlation between age and any 
of the agonistic measures (rS = +0.26 with supplanting rank, +0.07 with 
display rate, and +0.28 with display ratio; p = n.s.), suggesting that 
age and dominance may have an independent influence on grooming relation-
ships. 
This possibility was investigated further using the Kendall 
partial rank correlation method. The influence of "display ratio ll * 
was contrasted with that of age on four of Simpson ' s grooming measures. 
The results are shown in Table 6.10. 
Table 6. 10 Kendall partial rank correlation coefficients between 
age, display ratio and measures of grooming. 
Grooming measure Kendall partial rank correlation coefficient 
Wi th display ratio With age 
(age held constant) (display ratio held constant) 
Frequency of grooming 0.05 (0.35) 0.59 (0.49) 
partners 
Duration of being 0.21 (0) 0.50 (0 .45) 
groomed 
Frequency of being 0.50 (0.34) 0.64 (0.55) 
groomed 
Comparative measure 0.65 (0.55) 0.61 (0.49 ) 
(partner preference) 
In each column the first figure is the Kendall rank correlation co-
efficient and .the second fi gure (underlined and in brackets) is the 
KendaTI. partial rank correlation coefficient. 
* Display ratio was selected because it gave the most significant 
correlations with the various grooming measures ( see Table 6.9 ). 
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Table 6.11. Relative duration % of grooming among adult and adolescent mal e s in Jan-Jun 1971 ~ ~ 
Groomers Mean % of time row 
male was groomed by 
Groomees HG GO MK HH HM CH FB lV1¥ EV DE FG GI JJ ST SF SH any column male. 
HG 37 28 :5 8 22 2 17 20 2 15 6 15 2 1 1.1.8 
GO 33 10 (10) 14: 2 (-) 1 7 6 12 1 605 
MK 30 17 8 19 22 12 (-) 11 14: 13 19 3 12.0 
HH 27 (57) 36 16 12 4: 5 7 (7) 1 2 10 8 8 10.4: 
HM 12 20 14: 9 5 3 (- ) 1 1 3 17 3 6.1 
CH 32 5 23 4: 5 13 10 6 12 2 (-) (- ) 7 (-) 9.9 
FB 3 14: l1; 4: (-) 6 4: 5 (4:7) 3 9 3 . 4:.2 
\VW (-) (-) (-) 10 (-) 13 14: (-) (-) 15 5.8 
EV 13 3 11 1 10 3 2 4: 4: 1 1 3.4: 
DE 18 8 (- ) 6 9 3 1 (-) 14: 4:.3 
FG 2 10 7 1 2 2 1 1 1 1.6 
GI 6 3 (20) 7 1 1 L.l; 6 1 2.0 
JJ 2 (- ) (-) 2 7 17 7 2.7 
ST 5 4: 2 (-) 1 (-) (- ) 1 4: 1 1.4: 
SF 1 4: 4: 9 101 
SH 1 (-) 1 1 21 1.6 
Mean % of time 9.9 10.2 10.6 2.3 4.8 8 0 21.9 4: 3.6 4:.5 2~3 4.8 3.8 7.7 4:.9 2.3 
column male 
groomed row males. Dyadic grooming duration % no. of minutes in which colomn male groomed row 
= f" t " h" h b th b X 100 no. 0 m1nu es 1n w 1C 0 were 0 served 
( ) = pairs who were seen together for less than 100 minutes, and have been 
ommitted from analysis. 
Males are arranged in order of age (HG oldest). 
L __ 
178 
An interpretation of these data is that agonistic dominance rank 
(as measured by display ratio) and age have a roughly equal (but 
largely independent) influence on the frequency with which a male 
grooms and is groomed by other males, and on his likelihood of being 
chosen as a grooming partner when other partners are available. But 
the duration of grooming received by a male seems to be a function of 
his age, not of his dominance. 
Simpson ' s grooming measures demand a large sample of data, of a 
quality which it was not possible to collect during the present study. 
However, I conducted a simple analysis of grooming data recorded in 
camp during the first six months of 1971. The total duration of all 
recorded grooming by male A on male B was expressed as a percentage of 
the total duration of A's recorded associations with B in camp. The 
results are shown in Table 6.11. v.men males were ranked on the mean 
per cent of time they spent being groomed by each of their partners 
(essentially a duration measure), this ranking was found to be strongly 
correlated with age (rS = +0.94, p<0.0005) and less significantly 
correlated with agonistic dominance rank (see Chapter )(rS = +0.50, 
P = 0.025 ). There was no significant correlation between the males' 
mean per cent time spent grooming each partner and age (rS = +0.30, 
P = n.s.) or agonistic rank (rS = -0.13, P = n.s.). 
Partial correla tion tests were run on these age, being-groomed 
and dominance rankings (Kendall rank correlation coefficient T = 0.80 
for age and being groomed, T = 0.44 for age and dominance, T = 0.34 
for being groomed and dominance). When dominance was held constant, 
T = 0.77 for age and being groomed, but When age was held constant the 
correlation between dominance and being gro omed was only T = 0.034. 
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Following the trend shown by Simpson's data, this suggests that the 
moderate correlation between a male's dominance rank and the mean per 
cent time he was groomed by his partners was almost entirely due to the 
age-relatedness of dominance, age being the most important determinant 
of the total duration of grooming received. 
If duration measures of grooming are well correlated with age but 
not with dominance, and frequency and partner-preference measures are 
moderately well correlated both with age and with dominance, this 
suggests that brief grooming may have a different social significance 
from that of prolonged grooming. My data are inadequate to test this 
hypothesis, but Goodall (1968b ) comments on the possible "de-arousal" 
function of grooming , noting that frightened subordinates or potential 
aggressors are often briefly groomed. One would expect high-ranking 
males to be involved in such interactions particularly often, and that 
they would occur mainly during periods of social activity. Grooming 
will not usually persist for long, if the groomed individual shows no 
signs of reciprocation, or is restless; consequently one would expect 
the longest grooming bouts to occur during periods of social inactivity 
and between individuals both of whom were prepared to groom each other. 
Some old males seemed particularly willing to groom males of any age, 
and to groom them for quite long sessions, which may partly explain why 
they themselves were groomed longest (c. f. Table 6.11). 
As Simpson pointed out, personality differences are also likely to 
be important. At any age , individuals may differ in their tendency to 
interact on any level with other members of the community, or in the 
extent to which they reciprocate when being groomed. Fig . 6.8 shows 
"grooming profiles!! for six males, including two high-ranking males of 
180 Fig. 6.8 Grooming profiles f or six adul t males in 1971. 
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similar age (HM and CH), two low-ranking young males (ST and JJ) and 
an old and a young male of middle rank (HG and EV). These also 
demonstrate some of the age-related differences mentioned earlier. 
Humphrey, a high-ranking and aggressive male, only groomed 
males older than himself or of similar age. He was groomed in return 
by all males whom he groomed, but none of the young males except Satan 
groomed him very much, perhaps because they were all afraid to approach 
him, or because he did not groom them in return. Charlie was at least 
as high-ranking as Humphrey, but much less aggressive, and although he 
groomed most with older males he also groomed more with the younger 
males than Humphrey did. Hugh, the oldest high-ranking male (not 
shown) was groomed by almost all males but groomed no-one younger than 
Charlie, and invariably groomed less than he was groomed. 
Hugo, the oldest male, groomed older males rather more than he 
groomed younger ones, but spent more time grooming with most of the 
young males than did Humphrey or Charlie. Mike and Goliath (not shown) 
were similarly catholic in whom they groomed, and these three old males 
were the only mature adults who reciprocated regularly when groomed by 
the youngest adult males. 
Evered, younger than the high-ranking males, groomed most with 
males older than himself, and did not groom younger males as a rule. 
Figan, although younger, was dominant to him and their relationship 
seemed very tense; they were not seen to groom together in camp during 
these six months, but elsewhere I observed one very long grooming 
session between them in which both participated equally. 
Satan and Jomeo were the two youngest adults and their ages 
differed little, Jomeo being the elder of the two. Their grooming 
distribution differed very markedly, however. Sat an groomed mainly 
the old and middle-aged males, but was not groomed much by anyone 
except the old males and Jomeo. Jomeo, however, seemed much less 
"mature" in his relationships with adult males, and hardly groomed any 
of them except Hugo. He confined almost all his grooming to his 
adolescent sibling, Sherry (who spent more time with him than any other 
male did) and to the other young males. 
The adolescent males Sniff and Sherry (not shown) were only 
groomed by the young adult males, and although theygoomed most males 
sporadically they mainly groomed the younger ones. 
(v) Proximity 
\1hen I followed individual a aul t males, I recorded at 5-minute 
intervals the approximate distance of all other members of the party 
from t he subject of the observation. Four distance categories were 
used; 0- 1.5 m, 1.5-5 m, 5-15 m, and 15-50 m. It was found that most 
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individuals spent 50-90% of their association time within 15 m of each 
other, 10-50% within 5 m, and 0-30% within 1. 5 m. The percentage of 
association time spent within 5 metres was selected as a basis on which 
the proximity of different pairs of individuals could be compared . 
The 16 adult and adolescent males were divided into 4 groups 
according to age and according to agonistic rank. Table 6 .12a shows 
the mean per cent time spent within 5 m by members of the same or 
different age groups, and Table 6.12b does likewise for agonistic 
rank groups. 
Table 6 .12a Mean % time spent vii thin 5 metres by individuals 
in relation to their age. 
(Pairs whose proximity was recorded for less than 2 hours have been 
omitted) • 
Age classes: 1 2 3 4 Indi vidua l s In class: 
1 (oldest) 52% 43% 35% 23% HG, GO , MK, HH . 
2 (middle-aged) 43% 3 1 7'~ 30% 16% HM, CH, FE, ~~W • 
3 (young ) 35% 30% 18% 18% EV , DE, FG, GI. 
4 (younges t) 23% 1696 18% 37% JJ, ST , SF , SH e 
Table 6.12b Mean % time spent within 5 metres in relation to 
agonis tic rank. 
Agonistic rank 
classes : 1 2 3 4 Individuals in class: 
1 (high-ranking ) 34% 30% 3696 26% CH , HM, HH, FG. 
2 (middle- 300,.6 29% 28% 23% EV, DE, HG , FE. 
ranking) 
3 (low-ranking ) 369~ 28% 36% 3096 MK , GI, w\v, ST . 
4 (lowest- 26% 23% 300,.6 43% JJ, GO , SF , SHe 
r anking ) 
Fig. 6.9 "Proximity profiles" of northern males. 
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These data show no clear differences between rank groups (the high 
score for the lowest-ranking males with each other is biased because, 
out of 6 possible dyads, 4 Were observed f or less than 2 hours and so 
the mean is based on the remaining two, which included a sibling pair 
who maintained unusually close proximity). However, proximity does 
seem to be clearly related to age; most males spent at least twice 
as much time within 5 m of old males as they did within 5 m of the 
youngest males. ~fuen males were ranked on the mean % of time they 
spent within 5 m of all other males, t his ranking was found to be 
significantly correlated with age (rS = +0.84, P<0.01), but not with 
dominance (rS = +0.39 , P = n.s.)* 
More detailed analysis is difficult because of the very variable 
sample size of proximi ty measurements for different pairs of individuals. 
About half of the possible dyadic combinations between Northern and 
Southern males were too rarely seen for an adequa te sample of proximity 
data to be collected. Individual comparisons between members of the 
same subcommunity were, however, feasible. Between 4 and 85 hours 
data were available for all dyadic combinations of Northern males , and 
shows cumulat ive distance plots for associations between 
several individua l Northern males and the rest. 
* A partial rank correlation test was run on these data; when 
dominance rank was partiaUed out, the Kendall rank correlation 
coefficient between proximity ranking and age remained unaltered, 
suggesting that dominance was irrelevant to the proximity measure. 
Hugo, the oldest Northern male, tended to be closer to the older 
males (MK, HM, FB, EV ) than to the younger ones. 
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Humphrey, the highest -ranking male, had sharply stratified proximity 
relationships with other males; HG, MK, FB and EV spent at least 
45% of their time within 5 m of him, and the four youngest males 
spent at most 25% of their time this close to Humphrey. 
F'igan , who was subordinat e only to Humphrey but was also quite young, 
was most often close to Faben (his brother) and to Mike, and was 
least often close to Humphrey. The previous year, in 1970, Figan ' s 
whole relationship with r-1ike was very uncertain, as Mike was then 
the declining alpha-male, and Figan was scarcely ever seen to 
approach Mike closely. As soon as Figan had become securely 
dominant to Mike , in early 1971 , they began to associate more often 
together, and to behave more freely in each other ' s proximity, often 
grooming t ogether. Figan ' s relationship with Humphrey, however, 
was still tense, and Humphrey frequently displayed violently at 
Figan, which may explain why Figan so seldom came within arm ' s reach 
of Humphrey. 
Sa t an was the youngest adult male and spent less than 25% of his 
time within 5 m of any other males except Jomeo and Mike. 
Sherry, a small ado l escent, was sel dom close to any adult male 
except J omeo, his elder brother. 
Figure 6.9 also shows , by way of comparison, proximity measures 
be t ween Humphrey and 5 females. The shaded grey area represents 
Humphrey ' s r ange of proximlty -6th the northern me.les. GG spent 
more time close to HM than did any adult male; but these data were 
18b 
collected on two days when she was consorting with HM, and he 
never let her out of his sight. FF, WK and PS - all adult 
females - spent about as much of their time close to HM as adult 
males did. GK, an adolescent female, spent very little time close 
to HM, and indeed appeared very afraid of him. 
6.7. Agonistic relationships and association preferences. 
NO\Y'lis (1941) found that captive chimpanzees did not seem 
to show any preference of dominant partners over subordinate 
partners, but that affinitive relationships did tend to develop 
bet\V'een partners \V'ho differed reliably in status. There was 
some evidence from the present study that the males ""ho spent 
most time together tended to have clear dominance-subordinance 
relationships. 
As mentioned in Chapter 3, adult males spent at least half 
their time as members of parties of 4 or fe\"ler individuals. 
An adult male's median number of adult or adolescent male 
companions was 1; pairs of males \V'ere seen more frequently 
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than larger combinations of individuals. These male-male pairs 
often stayed together for a \Y'hole day or several days in succession, 
and some were stable (in the sense of frequently recurring) over 
a period of several years. 
For such relationships to persist, we mus t asswne tha t at 
least one partner was attracted to the other and the other 
tolerated his proximity , or that there was mutual affinity 
bet\V'een them. In some cases there did seem to be definite 
individual preferences. Table 6.13 shows some data collected 
during 1971. A record \Y'as kept of each male's companions on his 
first visit to camp each day. The table shows the total number 
of days on which each possible pair of northern males arrived 
in camp together, unaccompanied by other males. This can be 
taken as a rough measure of how often males travelled together 
in pairs. The southern males visited camp too infrequently 
in pairs for their pairing preferences to be asses sed in this 
\V'ay (they normally came in larger parties). 
'rable 6 .13 . Number of days on which each Eair of males 
visited camp during 1971-
HG MK Ill>1 FB EV FG JJ ST SH 
HG ** 5 25 4 9 1 1 3 
-ltm: ** 6 1 3 1 4 1 
illl ** 3 8 3 2 5 4 
FB ** 1 15 2 
EV ** 3 5 2 
FG ** 1 2 2 
JJ ** 2 32 
ST ** 2 
The five pairs most frequently seen 'vere JJ-SH , HG-HM, 
FB-FG, HG-FG and ffiti-EV. In each case , there 'vas a difference 
of 4-5 years , at least , between the partners ' ages. 
JJ and SH lvere siblings , respectively young adul i and 
adolescent , and although JJ was presumably dominant to SH 
they had virtually no agonistic interactions. As shown 
in previous sections of the chapter (6.7 and 6.6) JJ 
spent more time close to SH , and more time grooming him, 
than he did ,d th any other mal es. 
HG and Ill>1 were not thought to be related ; HG was 
older than HH and completely subordinate to him in agonistic 
interactions , yet seldom other,'/ise showed any fear of 
Hr.1 (whereas most males younger than I-fl.1 did). lihen they 
travelled together , HG usually led and determined the direction 
of travel , and HM follOltled him meekly. IDl h'as remarkably tolerant 
of HG and did not protest even on occasions when HG took food 
from him. 
FG and FE were siblings , the younger FG being clearly 
dominant to FE. They had not apparently associated together 
much before FB lost his arm and FG became dominant to him. 
Agonistic interactions were very fe,,, betlveen them. 
HG and FG were unrelated , and FG had been dominant to the 
much older HG for some years . FG was occasionally seen travelling 
\dth other old males to '''hom he was clearly dominant , e.g. ~lIC and 
GO , but not much ,vith his younger subordinates. 
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ml and EV were unrelated and HIvl ,.,.as older than EV. 
EV '''as more frequently submissive to HM than ,.,.ere the subordinate 
partners in the other pairs mentioned 
The two southern males who ",ere most often seen together 
,.,.ere CH and Wl'i . Al though similar in age , they differed markedly 
in rank , CH being h i gh-ranking and W1'1 being lm.,.-ranking on 
account of his paralysed leg. They had an extremely tolerant 
relationship , like that between m1 and HG. CH also spent 
much time with his presumed sibling, HH , and although CH was 
younger than HH it 'V'as not possible to say ,V'hich of them was 
dominant to the other.(I ,.,.ould have suspected that if put to 
the test, CH would have been dominant to HII , but I sa'''' 
virtually no agonistic interactions bet\Y'ecn them). 
Males who did not appear to have a clear dominance-
subordinance relationship spent less time together (e. g . ST-JJ , 
FB-EV, FB-fIG) in pairs. This \I.'as especially noticeable in the case 
of HN and CH , the high-ranking northern and southern males. 
In Appendix 11, several of the observed encounters bet''''een 
northern and southern males are described in s ome detail, 
wi th particular reference to HW s response to HB and CH. 
In general , H}I (although confidant and aggressive among his 
normal associates , the northern males) was very subdued ,.,.henever 
there ,.,.as a possibil i ty of meeting HII and CH, and sometimes 
avoided encountering them. "'hen ,.,.ith them, he avoided their 
displays. \fuen travelling into areas where they were likely 
to be met, he often travelled at the rear of the group . 
It is suge;ested that HMI s fear of CH and I-UI contributed 
to the decrease in association bet"leen northern and southern 
communims. The repeated sight of their alpha-male fleeing from 
Hl1 and CH may have made the other notthern males more cautious 
of venturing s outh. But why the southern males should have 
stopped coming north is not easy to see. 
It is perhaps relevant that the cessation of observed 
encounters between southern males (except GO) and northern males, 
it) October 1972, coincided Id t h the dominance changes in the 
northern community \.,.hich led to FG becoming alpha-male. 
FG already had reason to fear the s outhern males and while 
consolidating his position as alpha-male was perhaps 
even more cautious of risking a possible defeat. 
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Chapter 7 
Discussion 
It will be clear from the preceding analysis that in examininE; 
one aspect of the behaviour of a higher prima.te one is inevitably 
led to consider every other aspect of the behaviour, maturation, 
ecology and social organization of the species, as well as 
comparisons between this species and others. To discuss in detail 
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all the ramifications of agonistic behaviour would be a lengthy task. 
The present discussion will omit any detailed consideration of the 
many published studies of human aggression, and of the physiological 
causation of aggression. A useful introduction to these fields is 
. provided by ]\jegargee and Ifokanson (19'70), otten (1973), and Daniels, 
Gilula and Ochberg (1970). 
This discussion will cover only a few selected points of 
interest arising from the present study. One is the form of the 
agonistic behaviour patterns themselves; some attempt "/ill be made 
to compare these with the agonistic patterns performed by the other 
great apes. The frequency of aggression, and particularly that 
of physical attack, \~ill be compared with that reported from a few 
other studies of old-world primates. The most common context of 
aggression will be discussed in some detail , as this context 
(encounter between familiar individuals after a period of separation) 
can only arise in a species in which familiar individuals are 
regularly separated , which does not by definition occur in cohesive 
troop-living primates. An attempt will be made to synthesise a 
model incorporating the available data on chimpanzee social structure 
and contexts of aggression. Finally, the relevance of dominance-
subordinance relationships to chimpanzee social structure will be 
considered. 
7.1 : Form of agonistic patterns 
The accounts of Schaller (1 963) and HacKinnon (1972) provide 
some basis for comparing the agonistic behaviour patterns of 
gorillas and orang-utans with those of chimpanzees. 
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Hair erection, a common sign of aggressive arousal among 
primates, is a very frequent and conspicuous signal among chimpanzees, 
It is not mentioned by Schaller as occurring in gorillas, but 
MacKinnon states that it acc ompanies the apparently aggressive "long 
call" and branch-shaking display of the orang-utanl He also 
describes "hair shaking" in v/hich a rapid rotary movement of the 
body from side to side causes the long hair on the back to fly out-
ward, visually increasing the animal' s size by an entirely different 
means. 
Marler (1 968), in a review, comments that branch-shaking 
displays are performed by many primate species. 
All the great apes perform such displays, and the differences 
in form can be related to the relative amount of time each species 
spends in trees or on the ground. Orang-utans are mainly arboreal 
and display typically in trees, swaying repetitively to and fro 
among vines and branches, sometimes in a spreadeagled posture 
suspended by aJI hands and feet. They sometimes break off branches 
and throw them dOI'In or drop them. They may give "long calls" while 
displaying . 
Chimpanzees a t Gombe spend much time feeding in trees but 
travel on the ground . 'rhey display more often on the ground, 
as displays are usually performed during tnavel or on joining a 
party; however if bushes or low branches are available these will 
be swayed, broken, or dragged . A common feature of chimpanzee 
displ ays i s some form of percussion; this may take the form of 
stamping or slapping on hard ground, and drumming on resona nt 
trees. Chest-beating is shown by some , but not all, individuals. 
Loose objects m y be carried along and flailed up and down or 
thrown (usually at random). On the ground, a display generally 
involv es a fast or slow forward charge, but in trees it may closely 
resemble the orang-utan pattern, where the displayer stays in one 
pl a c e but sways branches or whole trees to and fro. 
or may not be accompanied by "pant-hoot" calls. 
Displays may 
Mountain gorillas \vhen young mBy perform branch-shaking 
displays in trees, but as adults they spend most of their time on 
the ground. 'I'heir displays appear more stereotyped than those of 
chimpanzees. Individuals of all ages and sexes chest-beat, a 
pattern rare in chimp nzees but aided in gorillas by morphological 
specialisations such as a naked area on the chest, and air-sacs to 
giv e resonance. 
Schaller describes the full display sequence of the gorilla 
as starting with (sometimes) a hoot or series of hoots. The 
displaying individual may place a leaf in its mouth, and then 
rises bipedally, sometimes throwing vegetation in the air, beats 
its chest, slaps or drags vegetation as it charges for\vards or 
sideways, and finall y slaps the ground. All these components were 
L92 
commonly performed by displ aying chaimpanzees, except for chest-
bea t ing and " symbol ic feeding". 
A jerking of the head together with a sudden exhalation is a 
common mild threat in many primates (Andrew, 1963). Schaller 
describes in gorillas something very similar to the head-tip of the 
chi mpanzee. All three species of ape perform arm-waving threats. 
Goodall (1968a) ~ists a fixed sta re as a threat in chimpanzees. 
Schaller also describes it in gorillas. It is possible tha t a 
stare by itself is more important as a threat in gorillas than in 
chimpanzees; although I collected no detailed data on the 
direction of gaze , it was my impression that staring by a chimpanzee 
usually only elicited "submissive fl behaviour if accompanied by hair 
erection. St a ring by the observer clearly evoked greater uneasi-
ness in habituated gorillas (and also baboons) tha n it did in 
chimpanzees (personal observa tion). Schaller describes turning 
the face away, and head-shaking j.n gorillas as indicating sub-
mission or non-aggression. Adult male chimpanzees, when approached 
by a pant-grunting subordinate, sometimes turned their face away 
with the effect t ha t pant-grunting died down. On the other hand, 
prolonged and steady eye-to-eye contact sometimes occurred during 
mutual grooming and food-begging intera ctions, without any other 
agonistic signals t o indicate tha t either individual perceived this 
as "threatening fl • 
MacKinnon and Schaller describe no "submissive" gestures and 
calls other than screaming with bared teeth (which is 'ttidespread 
among prima.tes) · a nd crouching (in Gorillas). The very frequent 
pant-grunting and presenting of chimpanzees seem to have no 
parallel among the other apes . 
Although orang-utans seldom approach one another closely, 
MacKinnon reports a few instances of tactile gestures such as 
embracing and kissing, but explicitly states that these were much 
rarer than in chimpanzees. Schaller makes no mention of embracing, 
kissing, and mounting in gorillas, and Fossey (pers. comm.) 
confirms the extreme rarity of such beraviour in that species. 
Chimpanzees thus resemble the other great apes in having a 
similar range of patterns which indicate a tendency to attack, but 
differ in their relatively frequent use of submissive and contact 
gestures. Another general difference in social behaviour is that 
chimpanzees (particularly mature males) spend prodigious amounts of 
time grooming one another, whereas in orang-utans groomi.ng is rare 
except between mother and infant (MacKinnon, 1972) ana in gorillas 
Schaller (1963) found that adult males very rarely groomed or were 
groomed, and the majority of grooming was by females on immature 
individuals, usually their own offspring. 
Schaller and 1'·lacKinnon both comment that gorillas and orang-
utans (respectively) are less excitable than chimpanzees. The 
frequency and variety of contact behaviour among chimpanzees may 
be related to their increased need for de-arousal (Goodall, 1968b; 
l'-lason, 1967). Goodall ' s suggestion that contact patterns such as 
embracing and mounting are derived from infantile clinging and 
dorsal -riding responses seem plausible . Hanby (in press) 
discussed the form and significance of contact gestures in this 
and other species . 
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The contrast between the common "aggressive". and "submissive" 
signals of the chimpa nzee is a classic example of Darwin ' s 
principle of antithesis (Darwin, 1872). A chimpa nzee likely to 
attack is silent and increases his apparent size by hair erection, 
hunching of the shoulders, approach, bipedalism, or conspicuous 
locomotor display-patterns. A chimpanzee very unlikely to attack 
vocalizes loudly (pant-grunt, scream ), keeps hair fla t, crouches, 
and may orient away from t he other individual ( e . g . by presenting 
and avoiding), thereby keeping his apparent size to a min imum. 
Goodall (1968b) suggests th a t the llbobbingfl which sometimes 
accompanies pant-grunting results from a conflict between approach 
and avoidance . Binde (1 970) discusses conflict behaviour in more 
depth and remarks that oscillation is characteristic of some 
conflict situations. Bobbing is most extreme when a young adult 
or adolescent male approaches a high -ranking ma le who is perform-
ing, or about to perform , a cha r ging display. The subordinate 
rushes pant-gruntinz' towards th e other, stops short, then bobs, 
and is then likely to rush away again. Oscillatory movement may 
also be seen in situations where a conflict between attack and 
avoidance tendencies might be inferred. Branch-swaying displays 
may have originated in this way; also, attacking was sometimes 
preceded by a bipedal swagger ( rocking from side to side) or by 
bipedal bobbing with hair erect (particularly in the case of 
adolescent and young adult males who may have had little experience 
of attacking). 
1~5 
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7.2 Frequency of aggression 
Comparison of the frequency of agonistic interactions among 
different ape species is rendered difficult by the differences in 
social structure. Chimpanzees live in large communities where 
encounters between famili a r individuals are frequent; gorillas 
live in stable, cohesive small groups; orang-utans are so much 
more solitary than the other two species that t heir opportunities 
for intera ction are inevitably fewer. 
I can find no quantitative estimates of the frequency of 
aggression among goria lls or orang-utans, but comparison of the 
Gombe adult male chimpanzees with other primate species are shown 
in Table 7.1: 
Table 7.1 Frequency of aggression by males in chaimpanzees and 
other primates 
Species 
Pan troglodytes: 
observation 
hours per: 
aggressive 
episode 
Most aggressive male (HM) 2"' 
Median adult male 4"' 
Papio sp. : 
Caged adult male 
\vild adult males 
Papio ursinus: 
Dominant 0 of wild troop 6.5 
~'iacaca mu la t ta 
Aligarh temple troop 
Madingley caged groups 1.4"'"'"'** 
Key to Table 7.1 is on following page. 
attack Source 
9 Present study 
33 Present study 
9 Rowell (1967 ) 
115 
- 390 Rowell (1 967 ) 
22*** Hall (1962) 
36 * * *"' Southwick (1 969 ) 
7 (estima te) Hanby (unpubl. 
data) 
* Aggressive episodes include non-vocal displays, chases, attacks. 
** Total attacks by all adult males in troop . Rowell recorded 
about 13 flaggressive contacts" by males in 300 h of observation 
of wild troops containing 5 - 17 adult males. Impossible to 
calculate mean score/male accurately. 
*** 
**** 
My estimate. Dominant male initiated 29 aggressive episodes 
in 190 hours, and out of his total of 71 aggressive episodes, 
21 were attacks. 
40 attacks by adult males in 157 hours. Southwick (1965) 
implies that there were 9 adult males in this troop, i.e. 
0.028 attacks/male/hour (unweighted mean). 
***** Medi an of 6 males. Each male caged with about 8 females 
and infants but no other males. 
These data suggest tha t chimpanzees at Gombe are not so 
unaggressive, compared to baboons and macaques, as some writers 
have assumed (Sugiyama , 1969 ; Ardrey, 1966). It is important to 
understand the con di tions under which the chimpanzee data were 
collected: the at tack records come from my field observations of 
individual males, and include short visits to camp . About 10% of 
observation hours, and 2~~ of attacks, occurred in camp. However, 
even if we assume for safety ' s sake that actual aggressive 
frequencies were half those suggested by my data, they still fall 
wi thin the range of variation of \vild baboons and macaques. 
The high apparent frequency of aggression in a baboon or 
macaque troop may be due to the fact tha t many individuals· a re 
together and visible to an observer a t all times. If a chimpanzee 
male attacks on average once every 33 hours, we migh t expect to see 
perhaps two attacks during a full day ' s observation of a party of 5 
male chimpanzees. If a baboon male attacks with equal frequency, 
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we could expect to see at least 7 attacks during a day ' s observation 
of a troop containing 20 males. If we are interested in making 
inter-specific comparisons of "aggressiveness", it is important to 
compare individual frequencies r~ther than troop frequencies of 
ag.':;ression. If chimpanzees lived in cohesive troops comparable 
in size to those of baboons and macaques, we might regard them as 
"highly aggressive"; Irfilson and l!lilson (1 968 ), studying an 
artificial group of over 40 chimpanz ees confined in a 30-acre 
enclosure, reported 108 attacks in a mere 14 hours. In another 
sense, however, even if individual aggressive frequencies in large 
groups and small groups were similar, individuals would ~ more 
attacks if they were members of a large group than if they were 
members of a small group , and any physiological or psychological 
stresses imposed by exposure to other individuals fi ghting would 
be cumulatively greater. Thus, while it may not be valid to speak 
of baboons being "more aggressive tha n" chimpanzees, it may be 
valid to say that they are exposed to more social stress as a 
result from attacks occurring around them than is the case with 
chimpanzees, who spend most of their time in very small parties. 
7.3 Contexts of agonistic behaviour in rela tion to community 
structure 
The most interesting finding concerning the contexts of 
attack and of other agonistic interactions was the relatively high 
frequency of such interactions occurring during the first few 
minutes of a temporary association. This is a consequence of the 
unusual social structure of a chimpa nzee community. Such 
encounters are only possible if relationships are interrupted for 
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long periods, which does not (by definition) happen often in those 
species which live in cohesive troops. 
v'hy should there be aggression when familiar individuals meet 
after a period of separation? As a starting point, one might 
suggest that separation decreases the familiarity between two 
individuals, i.e. reduces the extent to which they can predict 
ea ch other ' s behaviour. Primates , like people , show changes in 
mood; a chimpanzee may one day be quiet, lethargic a nd unsocia ble, 
and another day he may be active and boisterous . In a cohesive 
troop of monkeys, an individual is in a position to monitor 
continuously such changes in his compansions, and can respond 
appropriately. A chimpanzee, meetine; another whom he has not 
seen for three days, may be in a worse position to predict what his 
a cquaintance is going to do; moreover, even if individua l s were 
consistent in their behaviour, the presence or absence of other 
individuals might greatly influence any interaction which might 
take place. Logically, one would expect such uncertainty to 
increase with the length of separation. Two individuals feedine; 
toge ther in a dense tree may be out of ·sigh t of each other for half 
an hour, but one would not expect this to disturb their rela tion-
ship as much as if t hey were separated for a year. The grea test 
possible uncerta inty and unpredictability might exist between two 
individuals v,ho had never met before. 
Several studies have sugrested tha t encounters with unfamiliar 
conspecifics elicits extreme ag~ression, or fear, or both. Wha t 
constitutes ttunfamilia ritytt to a primate is an interesting question, 
which might be susceptible to experimental testin~. One \'!ould 
expect that an individual growing up in a stable socia.l group 
would quickly learn to recognize its companions by both physical 
and behavioural features, e.g. calls, posture, gait. Having 
familiarised itself with them, it would be quick to notice any new 
members of the group, or sudden changes in existing members. 
Freedman (1961) and others have shO\vn that human infants at first 
fail to discriminate between parents and strangers, then respond 
positively to strangers, then respond apprehensively to them, and 
between 7 and 14 months begin to show fear and avoidance of them. 
This is somewhat analogous to the process of "imprinting" (e.g. 
Bateson, 1966) found in many birds. After hatching , chicks go 
through a sensitive period during which they actively approach 
conspicuous, and particularly moving, novel objects. This 
behaviour usually leads them to become familiar vii th a particular 
object and they will then sholtl a preference for this object and 
active avoidance of different moving objects. In natural 
conditions, of course, this ~rocess le~ds to attachment to the 
mother . 
It is propable that fear of unfamiliar stimuli in a familiar 
and predictable environment is of fundamental survival value to a 
primate. HOvlever, it must also be advantageous to habituate to 
stimuli.which are initially alarming but which prove to be non-
threatening. Chimpanzees demonstrate this ability otherwise, the 
present study would not have been feasible. Goodall (1971) 
describes how the Gombe chimpanzees initially fled silently from 
her, but on learning that she did not attem~t to pursue them they 
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would remain in the vicinity and give loud "wraah ll calls. Gradually 
they permitted her to come closer, and as they became more 
confident they even occasionally display-charged at her and hit her. 
During t he present study period, the chimpanzees accepted and 
apparently i gnored any new observer almost immedia tely. However, 
when familiar observers wore conspicuous polythene raincoats for 
the first time, t his caused considerable alarm and avoidance among 
the chimpanzees and it took some individuals several days to become 
fully re-habituated. Goodall (1971) also mentions the very ambi-
valent responses of chimpanzees to members of t heir own community 
\'/ho were badly disabled (from polio) or dead (from falling out of 
a tree). In each case , a familiar individual was behaving 
abnormally (or not behaving at all) and t his elicited screaming 
and avoidance as well as charging displays. 
Hall (1962) and Southwick (1967) tried introducing strangers 
into wild troops of chacma baboons and rhesus macaques respectively. 
In each case, there was a dramatic increase in the frequency of 
aggression. Hall comments that many aggressive episodes by the 
dominant male of the baboon troop were directed a t his companions 
as well as at t he stranger . Southwick (1967) established a 
captive group of rhesus monkeys taken from different areas, and 
found that they had very frequent agonistic interactions in the 
first week. After 4 weeks they had reached a stqble level of 
about half this frequency of interactions. Later, pai r s of 
individuals were removed and pairs of strangers introduced in their 
place , and this caused a tenfold increase in the frequency of 
aggression - upon re-establishment of the original gr oup composition, 
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aggression fell to the baseline frequency again. l!1ilson and 
\'lilson ( 1968 ) found that the most severe attacks by members of a 
captive chimpanzee group followed the introduction of new indiv ' duals. 
They also noted that familiar indivi duals who had been removed v/ere 
attacked on reintroduction . 
Any discussion of the relation of aggression against strangers 
to territorial defence in primates such ElS chimpanzees must remain 
largely speculative , as it is based on premises which have not been 
conclusively established. There is now increasing evidence (this 
study; Nishida and Kawanaka , 1972; \'!rangham, in prep.) tha t in 
some areas chimpanzee populations are divided into communities with 
circumscribed ranges , and that under some circumstances members of 
one community show extreme ag~ression towards, and avoidance of, 
members of another community. Such behaviour must have bhe effect 
of confining some individuals to restricted areas, from which other 
individuals are excluded. 
To the occupants of such an area, the presumed advantages of 
aggression against outsiders are that they gain priority of access 
to food resources in that area, and through prolonged tenure of the 
area can learn to exploit its food resources in the most efficient 
way (minimising time spent searching). 
1:1e cannot, as yet, assess whether these advantages are important 
enough for natural selection to have favoured agcression against 
strangers, or whether they are secondary benefits resulting from 
ae; ression which arises from other causes; in any cElse, these 
alternatives need' not be mutually exclusive. \'./hether or not food 
resources a re El limiting factor for chimpanzee populations is 
debatable (1.'lrangham, in preparation), but if for the time being we 
postulate that they are, we can construct a simple model that 
incorporates some of the observed data concerning chimpanzee 
association, ranging and behaviour patterns. 
As suggested in Chapter 3, a characteristic of habitats in 
which clearly defined chimpanzee communities appear to exist (e.g. 
the Gombe National Park, or Mahali Mountains) is that there is a 
mosaic of vegetation zones, clearly marked wet and dry seasons, 
and the availability of food eaten by chimpanzees varies locally, 
seasonally and yearly. That chimpanzees may have difficulty in 
finding sufficient food at some times of year is suggested by their 
adoption of food-getting techniques unusual among primates, i.e. 
hunting mammalian prey and catching social insects with the aid of 
tools. 
A range large enough to support an individual, family group 
or troop throughout the year, even in bad years, could not be 
smaller than a certain minimum size, to include samples of the 
different vegetation zones in which food is available at different 
times of year. Even this minimum would probably be too large to 
be defended in the same way that siamangs defend their small 
territories (Chivers, 1973), and would certainly not be inviolable 
to intruders. Indeed, quiet and unobtrusive intruders might be 
able to escape detection for long periods. However, if intruders 
were caught from time to time by the occupants and punished, this 
might make them more cautious of entering the area, and less likely 
to deplete resour:ces within that area during times of privation. 
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From the occupant ' s point of view, it would pay to wander all 
over his range regularly. His encounters vii th strangers might be 
very rare, but hi s response on these occasions would be crucial in 
determining whether or not the strangers returned in the future. 
Maximum deteref nce would be achieved if he attacked the stranger 
severely and without hesitation. There is no need to postulate 
the evolution of an aggressive drive; a lowering of the threshold 
of response to aggression-eliciting stimuli would achieve this end. 
Initiating an attack, however, involves some risk (even if 
slight) to the attacker. In particular, a pregnant female or a 
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mother with a ventral infant might jeopardize not only her own 
survival but that of her offspring by attacking a stranger . Never-
theless, if a non-aggressive female encountered a strange male in 
her range, he might attack her, which could be just as disastrous. 
It would be in any adult male ' s interest to safeguard an area in 
which the mother of his offspring, and other kin, could live safely. 
Considerations such as these might favour selection for increased 
readiness of males, but not females, to attack. 
However, even if a male attacked a stranger on a one-to-one 
basis, he would run some risk of personal incapacitation. If 
several males \'Iho shared the same range could combine forces to 
patrol the borders of the range, each would be exposed to less risk 
and they might provide a more effective deterrent. A cohesive 
troop would of course achieve this end , but if food was as sparse 
and scattered as our original premise implies, individuals might 
be better able . to support themselves by foraging independently 
throughout their large range, than by going around together all the 
time. 
Members of such a society would thus have two problems to 
overcome: ( i ) males, whose threshold of attack was low enough to 
attack a stranger severely and without hesitation, migh t temporarily 
fail to recognise familiar individuals, and initiate an attack in 
which they injured thei;lselves or their kin; (ii) males would 
nevertheless need to be able to get together from time to time to 
patrol the boundaries. 
The first problem might lead to selection for behaviour 
patterns which clea rly express aggressive or non-aggressive 
tendencies when two individuals meet, as well as facilitating inter-
individual recognition. The second might favour a capacity to 
form affinitive bonds, so tha t individua ls who do not normall y 
s pend all their time toge ther could nevertheless associate toge ther 
when patrolling the edges of their range , or when feeding from a 
rich food source. 
So far, observations at Gombe fit t his model well. There 
was some evidence of severe attacks or a vo idance between unfamiliar 
chimpanzees . There was marked sexual dimorphism in the frequency 
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of ag"ression, males attacki ng and displaying more of ten than females. 
Males also showed an ability to form friendly relationships vii th one 
another, in s ome cases apparently preferring each other's company to 
foraging alone. Numbers of males in parties near the edge of their 
range were greater than the overall median number of males in parties 
anywh ere ( Appendix I), a nd several Ilexpedi tions" were seen vJhich 
involved u sually 4 adult males at least and which might be inter-
pre ted as border_patrols. l--Iales shovJed in general a tendency to 
travel further per day than females (par ticula rly f emales with 
infants ; \'!rangham , in prep .). \Vhen familiar individuals met , 
the commonest ini t ial behaviours were of a kind which emphasized 
agr~ressive or non-aggressiv e tendencies while facilitating 
i ndividual recognition . The t endency t o attack \"/as indicated by 
forward movement accompanied by hair erection or by locomotor 
display patterns . Although non-aggressive tendencies might most 
clearly be indicated by flight, this would invo.Lve orientatj on 
away from the potential aggressor, concealing the face and perhaps 
hindering indentification. (There wqs also some suggestion that 
a fleeing animal might be chased and attacked.) Pant-grunting, 
which was apparently never associated with attacking, may be 
adaptive in that it is accompanied by orientation towards the 
eliciting individual, permitting him to see clearly the face of the 
pant- grunter and identify him/her as a familiar individual. 
(\'\'hether or not pant-grunting actively inhibits attack is debatable; 
certainly, non-attack was a much more frequent response to pant-
grunting than was attack, but pant-grunti.ng VIas also at least 20 
times as frequent as attack. Sometimes an individual, by pant-
grunting obtrusively in the path of a displaying ma1e, suffered an 
attack that might otherwise not have occurred.) 
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One piece of data which does not seem to fit this unfamiliarity-
a~gression model is the fact that individuals on occasion transfer 
temporarily from one community to another. This has been proved 
by Nishida and Kawanaka ( 1972) and there is some evidence that it 
also occurs at Gombe (Pusey, in prep . ). There is as yet no 
evidence of males transferring from one clearly-defined community 
to another, as happens in many troop-living primate~ e.g. baboons 
(Packer, pers. comm.); macaques ( Drickamer and Vessey, 1973); 
Langurs ( Rudran , 1973) ; instead , it is adult and. adolescent 
females who transfer. The conspicuous oestrus sl'lelling of the 
female chimpanzee (absent in other great apes) may help prevent 
its l'learell from being attacked \'Ihen she joins a new community, 
but there is plenty of evidence that oestrus females are attacl(;ed 
and no evidence as yet that transfers are ah'lays receptive lv-hen 
they start associating \"/i th males from other communi ties. The 
long-term genetic value of female transference as an outbreeding 
mechanism is obvious, but the short-term factors \'Ihich induce a 
female to leave the connnuni ty in which she lv-as born are by no 
means clear. 
fhether ar not all females transfer ( \'Ihich is unlmmm) , 
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the implication i s that the males are responsible for the continuity 
of the community and stay in the area in \'Ihich they lv-ere born. 
This fits my model, in \v-hich it is assumed that only the males are 
free to defend the community ' s range; they can do this most 
efficiently ( given their already dispersed s ocial structure) if 
they stay in one area long enough to become familiar l"/i th one 
another and to form stable relationships. 
7.4: Dominance-subordinance relationships. 
toje sa'., in Chapters 5 and 6 that stable dominance-subordinance 
relationships bet\veen many individual s coul d be inferred from 
their agonistic interactions . Research in other 'study areas has 
produced similar results ( Nishida 1970 and in prep.)., The 
significance of such relationships and their ultimate causal 
connection \vith aggressive behaviour i s still controversial . 
To cite two \'leU-Imo\,ffi opposing vie\"points, \1ynne-Ed\"ards (1962) 
proposed that dominance hierarchies had been evolved by group 
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selection as a preadaptation to privation ; more members survived 
in groups with a strong hierarchy , because tihen there "'as insuffic-
ient food for all a few individuals claimed adequate shares , while 
the weru{er ones died. Lack (1966) argued that selection acts 
on individuals and not on groups , and that dominance-subordinance 
relationships \iere advantageous to both contestants, to the 
tdnner because he obtained a disputed food item t'!i thout risk of 
injury, and to the loser because he \iould be more likely to 
find food by retreating and seeking else\-,here, than by engaging 
in a fight with an individual whom past experience had proved to 
be superior in fighting ability to himself. 
The difference is fundamental; the Wynne-Edwards model 
implies that , since t he dominant individuals will leave more off-
spring , selection ,-rill favour behaviour which made them dominant, 
i.e. fighting ability, and every generation may be increasingly 
aggressive. The Lack model postulates equal selection for 
aggressive and submissive behaviour , and since the more aggressive 
an individual is, the less likely he ,dll be to give ,'!ay, there 
will probably be no increase in aggress iveness from generation 
to generation. This implies that the dominance hierarchy is not 
some intrinsic property of the group but an abstraction from all 
the dyadic relationships that develop between individuals. 
Chimpanzees provide an interesting test case, as their 
social units are lacking in the obligatory cohesiveness of 
baboon and macaque troops , so their "hierarchy" is even more of 
an abstraction than in other species. This also allO\'!s individuals 
to escape from social competition by travelling alone , and 
there is some evidence (\'/rangham, in prep.) that parties are 
smallest ,'!hen food is hardest to find. 
The present study shO\-led no strong correlation bettieen 
dominance rarur of adult males and any of the advantages tradition-
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ally considered to be the rights of dominant animals , e.g. 
priority to food, to females , or to space , most frequent grooming 
received from others , and so on. Some of these measures ' .... ere 
apparently more correlated with age than ,d th dominance. 
Dominance changed in a predictable way with age; all individuals 
apparently started I m-I-ranking , increased in rank to a pealc at 
middle age , and then declined. Females attained a lo' .... er agonistic 
rank than adult males. If ' .... e are to believe that there is any 
genetic selection favouring the qualities that lead to high 
ranlr , we are left ,'Ii th the absurd conclusion that selection 
favours maleness and middle age. 
Any generalisations about dominance arising from the 
present study should be treated with caution; my data refer 
to a particular time and place. Hamburg (1971) who observed 
the Gombe chimpanzees at a different time, ''lri tes: 
"The high-ranking males get access to preferred objects, 
animals and locations" • ••• "Dominance affords priority in respect 
to grooming as well as to food and sex". 
Ifhile this particular discrepancy may be related to different 
methods of assessing dominance*, a recent study by Nishida 
( in preparation) shows further evidence of agonistic dominance 
giving priority to incentives. Nishida's community comprised only 
20 individuals in total , of ' .... hom 4 ,,,ere adult males. One of these 
males had been dominant to the others for at least 5 years. 
He displayed and attacked most frequently, groomed and was 
groomed most often , led travel and copulated most frequent ly , 
* "Dominance is assessed by ' .... ho gives way to ' .... hom in situations 
of biologic relevance such as the presence of sought-after foods, 
females at t he peak of oestrus, or preferred sleeping sites" 
(Hamburg 1971) 
I 
I' 
had prior access to food , and took the initiative in aggression 
against members of the neighbouring con~unity . 
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This "'as a small co~unity, and there was a high frequency 
of association betl'/een its members. Such a situation '~as perhaps 
especially conducive to the maintenance of a strict hierarchy. 
It is perhaps conceivable that the extent to ,~hich agonistic 
dominance can be correlated with other measures of priority 
will vary with the size of the group being considered. 
In a small group it may be relatively easy for one individual 
to dominate all others, the second to dominate all but one 
and s o on. Moreover, in a small group there are less likely 
to be many individuals of the same age , and age-dependent 
variables \ihich are independent of one another may appear 
closely correlated. In a large community , it may be much 
more difficult for one individual to take priority in 
every situation. In my study community, in 1970 , MK \'1as 
alpha-male and displayed most frequently, In1 attacked 
most frequently , Charlie was most preferred as a grooming 
part ner (Simpson 1973) , Hugo \vas most successful in getting 
meat during predation (Wrangham , in prep.), Faben copulated 
most frequently , and so on. The lack of stable associations 
,d thin the fraJlIe\vork of the co~unity allO\~s this individualism 
to be developed to its fullest. Agonist ic dominance may be 
seen as just one facet of the social relationships bet\~een 
individuals. 
In Chapter 6 . 8 it was suggested that a dominance-subordinance 
relationship might facilitate association between two individuals. 
HO\ieVer , this need not imply that it is essential as a prerequisite 
for association, nor that peaceful association need necessarily 
result from a dominance-subordinance relationship ; i . e . it i s 
not logical to say that "aggression is valuable because it 
leads to dominance so that indi viduals can associate together". 
~Iothers and infants , who associate more closely than any other 
pairs , show the least evidence of agonistic dominance , and the 
male pairs \"'ho associate together most often seem to 
have successfully "submerged" dominance and subordinance in 
their interactions. HO\vever , it is probably valid to say 
that individuals who ~ likely to be aggressive to one 
another \vill not choose each other ' s company until they 
have established a dominance-subordinance rela tionship. 
The most relaxed associations bet\ieen individuals 
seem to involve an element of trust; one individual is 
generally non-aggressive or non-threatening for one 
reason or another (age , or disability) and is therefore 
a "safe" companion for the other. The other may more readily 
be roused to aggression , but may learn that by attacking 
his companion he risks losing his company , and is therefore 
tolerant of him. The less aggress ive member derives some 
protection from his equals ( in rank) by his as sociation 
\vi th a higher-ranking animal. 
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Summary 
( 1) Recent discussions of the causation and functions of human 
aggression have included speculations derived from comparisons of 
the behaviour of human and non-human primates. These have high-
lighted the need for more reliable information about the incidence 
of aggression among wild apes. The aim of the present study was 
to investigate the contexts of aggression among wild chimpanzees 
in relation to their social structure and organization. 
( 2) The study was conducted in the Gombe Na.tional Park, Tanzania, 
in 1970 and 1971. Observa tion v/as confined to a "study population 11 
of about 46 chimpanzees I·/ho were habituated to the observer, and 
who constituted about one-third of the Park's total chimpanzee 
population. 
Data were collected (a) by observing all members of groups who 
visited fixed provisioning area, and (b) by following individual 
adult males throughout their normal range. The advantages and dis-
advantages of each method are discussed. The aims of the study and 
the conditions of observation favoured the use of simple and empiric-
ally selected behavioural categories. 
0) Association and ranging data showed that the study population 
could be regarded as part of a community of 50-60 individuals 
occupying a range of about 5 square miles (13 km2). 
were occupied by presumably similar communities. 
AdjRcent areas 
The members of the habituated community under observation were 
never all seen together, and foral3ed either alone or in temporary 
pa.rties. Associations between males were more frequent than 
ZJ2 
female-female or male-female associations, and the male membership 
of the community seemed more clearly defined than its female 
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membership. Several adolescent and young adult females apparently 
joined the community during the study period, but unknown males \'iere 
only seen twice with habituated parties, and very briefly. There 
was some evidence of avoidance between parties of males from 
different communities. In general, the social structure of these 
chimpanzees seemed consistent with tha t reported by workers in other 
study areas. 
\I/i thin the habituated community a "northern" and Cl. "southern" 
sub-community could be recognized on the basis of differences in 
rangihg and association patterns. Encounters between members of 
both were frequent during the study period but virtually ceased 
during subsequent years. 
discussed. 
Possible reasons for the split are 
(4) The main agonistic behaviour patterns of the Gombe chimpanzees 
are described and t heir rela tive frequencies compa red. Although 
the repertoire was rich , only a few patterns were commonly seen. 
In general, behaviours which involved body contact (including a ttack) 
were much less frequent than t hose which did not. 
Signals indicating a tendency to attack included hair 
erection (low probability of attack) and cha rging displays (higher 
probabili ty). Charging displays una ccompanied by a call were 
much more likely to lead to attack th an were vocal displays, which 
seemed instead to be a form of long-range communication between 
widely separated-individuals or parties. 
Various avoidance-related or "submissive" patterns were 
performed , depending on the imminence of attack . Screaming and 
avoidance occurred mainly in response to attack or to imminent 
attack, whereas pant-grunting , squeaking and presenting were 
performed when attack was less imminent. 
Agonistic interactions were sometimes followed by intimate 
forms of body contact such as embracing, mounting and groomine;. 
Analysis of the contexts of agonistic interactions showed 
that the most frequent context of attacks and displays was an 
encounter between two individuals who had been out of each other ' s 
sight and proximity for at least half an hour. Sudden exposure to , 
or limited access to , a preferred food also elicited attacks and 
displays, but these VJere very seldom instrumental in obtaining a 
share of the food. There was some evidence that attacking and 
displaying were socially facilitated. 
"Submissive 'l patterns, which were related to the probability 
of age;ression , tended to occur in the same social contexts as the 
"aggressive" patterns. 
(5 ) The most frequent agonistic patterns were usually performed 
by only one participant in a dyadic interaction. Over many inter-
actions, the direction of pant- runting, attack, avoidance and 
presenting vias found to be more consistent than that of screaming 
and squeaking. Pant-grunting was not only the most common of 
these behaviours, but showed the fewest reversals. 
An agonistic dominance-subordinance relationship was defined 
as one in which one partner usually attacked and the other usually 
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pant-grunted, avoided, screamed, squeaked or presented. Relation-
ships between members of all age-sex classes v/ere examined in terms 
of the direction of dominance and the frequency of interaction. In 
general , adult males had frequent interactions and clearly marked 
dominance relationships with one another and were dominant to 
members of all other classes, but among the other classes inter-
actions were less frequent and the direction of dominance seldom 
clear. There seemed to be no single common measure which Vlould 
serve as a basis for comparing agonistic relationships across 
different age-sex classes. 
(6) Agonistic relationships among males were examined in more 
detail because interactions and associations between members of 
t his class were frequent, and because variables such as sex or 
developmental stage could be eliminated by concentration on one 
age-sex class. 
The males could not be ranked in a linear hierarchy, but it 
was useful to divide them into groups of different "dominance rank", 
i. e. alpha-male, high-ranking, middle-ranking and low-ranking males. 
Agonistic interactions Io/ere usually more frequent between males of 
different rank tha n between ma les of similar rank. There was a 
simple but non-linear relationship bet\~een dominance rank; the 
youngest adult males v/ere relatively low-ranking , but r eached high 
rank when middle-aged , and as senility set in they declined to 
middle or low rank as younger males began to dominate them. Among 
individuals of similar age, the direction of dominance appeared to 
be the resultant. of individual traits such as size, personality, 
and the ability to form stable coalitions. 
2(5 
Quantitative data concerning non-agonis tic a ctivities showed 
tha t dominance rank was no better, and often considerably worse, 
tha n age as a predictive measure of who vlould obtain prior access 
to food, initiate most consortships or copulations, receive most 
grooming , or spend most or least time in proximity with other males. 
HOl-leV er , high-ranking ma les were fully capable of monopolis ing food 
or fema les, if t hey chose to do so. 
The responses of the high-ranking males of each subcommunity 
to memb ers of the other subcommunity differed ma r kedly. The a l pha -
male of t he northern group (m'!) seempd reluctant to trElvel with 
pRrties of northern males i nto southern territory, and often left 
such parties jus t before an encounter with southern males. The 
two high-ranking males (HH and Cl: ) of the southern group, in 
contrast, formed a strong coalit ion and confidently led southern 
parties into northern territory. Together, they were apparently 
capable of intimidating any northern mAle. 
The importance of dominance in in t er-m . le relationships is 
discussed. The most frequent and harmonjous assoc i ations appeared 
to be between individuals who were kn own to be close kin, or who 
2 1(;, 
had an irreversibl e dominance-subordinance relationship ( e . g. a 
high-ranking male in his prime , with an older or disabled subordinate). 
(7) The agonis tic patterns of chimpanzees are compar ed with those 
of the other great apes . Hany of them can be regarded as adi3ptive 
to the chimpanzee ' unusual type of social s tructure. It is 
suggested that dominance-subordinance relationshins i n this species , 
although possiblj pre- adaptive to priva tion, are primari ly a learned 
217 
response necessitated by the high likelihood of individuals 
fighting when they meet after a period of separation, are beneficial 
both to dominant and subordinate in minimizing the risk of injury 
as a result of unnecessary fighting . Possible reasons for 
aggressive tendencies at encounter are discussed. 
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Appendix I. 
Responses to possibly unfamiliar chimpanzees. 
Several instances are described in \;,hich habituated members 
of the study population were seen either in the company of unlmown 
adult males, or responding to the distant presence of parties 
of chimpanzees who were thought to belong to different communities. 
The basis for the latter inference \lI'as (a) that the observer 
knew the whereabouts of the majority of habituated individuals, 
and that therefore a large party heard vocalising in the distance 
must have been composed at least partly of unhabituated chimpanzees; 
(b) that calls emanated from areas where habituated chimpanzees 
had seldom or never been followed. The map on the facing page 
indicates the location of these observations and the knO\ffi 
range of members of the study population. 
1. Three unknO\ffi adult males seen with southern males. 
February 14 , 1971. (Observed by G. Teleki; quoted with his permission). 
Humphrey had been under observation for almost 3 h. , and when these 
notes start he was travelling slowly up the south side of Kaltombe 
valley with a diffuse party of mainly northern males and females 
(but including southern males Goliath and Godi). 
1327: Pant-hooting upslope near top of ridge (first time calls 
had been heard from there). Immediate general response from 
here with much excitement, then much grunting. Movement 
starts upslope towards sounds, IDf follOlll'ing others. 
1330: Path brealts out onto open grass near ridge top. HM , GO 
stand in grass facing upslope. GI , JJ , SF ,SH , GB climb 
trees, also facing upslope.(FB stands nearby). 
Suddenly , group of male chimps bursts from grass 
about 50 yards upslope , Hugh and Charlie in front, 
displaying dO\ffislope at speed , bipedaUy. Barking and 
screaming here as those in trees watch. HH and CH display 
through group , others stop farther upslope. 
When I turn around , fit and FB have disappeared. Others 
stay in trees , 'lI'atching quietly. BH \lI'alks dO\ffi into forest. 
Other chimps pant-hooting in two spots downslope. 
I turn back , and first notice that several chimps 
about 50 yards upslope are strangers. Three adult males 
who appear to be in their prime , and one .adolescent or 
young adult ,.,ho may be a female but moves more like a 
male. These must have arrived with HH and CH. \'M also here. 
1334: Only GO and CH on ground , grooming. Strange chimps rather 
wary of me 
1346: I return to ,V'here m1 and others \V'ere feeding previously 
and find HM , FB , '~v , ST , DO. HM quietly eating fruit 
in vineil. 
1354: Screaming and pant-hooting on top of ridge. illl moves 
a\V'ay from others and eats alone. Several pant-hooting 
exchanges , but HM remains silent each time. 
1400: Others drift away towards East \;There other . .group keeps 
calling. I leave HM , still feeding alone. 
(On this occasion , the strange males appeared to be familiar 
associates of HR and CH , but may have been less familiar to 
Hf.1. It is possible that , at this time , the southern sub-
communi ty was interacting as frequently with the unhabituated 
community to their south as t hey were with the northern 
subcommunity to their nor~h ). 
2 . Large grOUp of possible strangers heard calling; later in 
day , an unknown female is severely attacked. 
A group 0 , . nor t hern males and females has been feeding and 
resting in the bottom of Kakombe valley for some hours . 
They are HM , }~ , FG, ST , JJ , }~ , GB , GK . No distant groups 
have been heard so far . 
1003: A chorus of very distant-sounding calls , far up the 
valley beyond the waterfall (where the habituated 
chimps were very seldom followed). HM and ST look 
towards the calls with haie erect, then set off in 
that direction , eastwards . 
1006: They reach the first waterfall . Satan , the youngest 
adult male in the party, ascends the 40-foot high 
cliff via a curtain of vines , the others stay below. 
1010: Several rounds of pant-hoots and \V'aas from the 
party below the cliff , as I follow ST up . 
1012: I find ST displaying in the stream bed. Throughout his 
display he hoots and waas intermittently. He swings 
in vines , rolls logs and rocks, and in this manner 
progresses upstream, for perhaps lOOm. 
1015: ST turns round and displays back to the waterfall, 
displays down the vines and rejoins his party. 
1122: After a period of feeding , HM leads the party up the 
south slope of the valley. They all rest together 
in thickets for about 25 mins . There are 110 more calls. 
1156: FG ini tia tes group travel onwards up the slope , all 
follo\V'. 
1202: The group t ravels at normal speed , in single file. 
ml and MK pant-hoot and drum as they pass a drumming tree. 
1203: Screams and waas ahead out of sight, then much tense 
screaming - sounds like a fight. Stragglers hurry ahead. 
tnlen I catch up , all five males are on top of 
a strange adult , apparently female , with distinctive 
torn ears . They are hitting and biting at her and at 
each other . 
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1204: \fith continuous screams and waas, the fighting mass of 
chimpanzees move down into a thicketed gully, out of 
sight. The females Ion:.. and GK, \"ho have been watching 
from a distance, give waa-calls. 
1206: I find ~1 in a tree, holding a small struggling infant 
by one leg. Its nose is bleeding. The other 4 adult 
males sit near him in the tree. 
Humphrey smashes the infant against a branch 
several times, while the others waa and hoot. 
(Eventually, BM killed the infant, and he and Mike consumed 
its legs and part of one arm during the next few hours. 
See Bygott (1972) for more details. 
The extreme arousal exhibited by the males on this 
occasion was unusual. It is possible that the presence 
of the strange female, who was presumably the mother 
of the infant, had something to do w'ith the large group 
which '''as heard further up the valley two hours earlier.) 
3. Southern males avoid a 
south of their range. 
calliil in the 
The southern males HH , CH, GO, DE , GI, \'Ilv and female f.m (oestrus) 
nested in Kahama valley, and early in the morning they set off 
southwards, Hugh leading mostly. They cross the northern arm 
of Nayasanga valley, feeding in silence. 
0959: Continuing south, they ascend a grassy ridge, GO 
in the lead, CH in t he rear. 
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1002: They reach the crest of the ridge and peer south in silence. 
GI lays a hand on HH I S back - both ,vi th hair erect. 
1003: There is a chorus of pant-hoots ahead, down in the next 
valley in thiek forest. Sounds like a large party of 
males . 
GO is the first to turn back, then CH, then HH, then 
everyone else. They walk rapidly down the slope , northwards, 
away from the distant party. CH , in the lead,is almost 
running. 
1005 When all are far enough dmm from the ridge-crest not 
to be heard by the distant party, \ni pant-hoots and all 
brealt into ,,,ild vocal displays , dragging logs and hooting 
and stamping. 
(They did not stop travelling until they were half-,,,ay across 
Kahama , about 1.5 km from where they had heard the strangers.) 
4. A large mixed party of northern and southern chimps responds 
to a art of unhabituated males in ~tenke valle the 
strangers quickly leave the valley. 
Previously , a party of northern chimps travelled south from 
Kakombe and met the southern chimps in r·lkenke. All fed 
together, spread out in dense forest. Al together there ,,,ere 
12 adult males and about 10 females and immatures. 
1018: Distant chorus of pant-hoots east, towards the head of 
the valley. Immediately all my party waa in chorus, 
and Evered (young adult d) and Iofike (old d) tog~ther 
charge eastwards with no hesitation, pant-hooting 
and displaying. The others stay where -they ",'ere. 
1022: EV has overtruten ~~ . Displaying silently , he chases an 
unidentified adolescent , who flees at high speed. 
Then he continues rolling rocks , branch-swaying , 
drumming, hooting. 
1025: After 2 mins , the main group panthoots and 
drums , west,,,ards. EV, who has been resting, 
displays eastwards and rests again. He has come 
at least 200m away from the main group. 
1029: After a few more short displays , EV climbs a tree, 
brachiates silently with hair erect, and starts 
displaying westwards now, back towards his 
group. He pant-hoots and drums intermittently all 
the way back , passing Mike who is now feeding. 
1039: EV rejoins the main group. All are still there. 
They rest or feed with frequent calls. 
1050: The distant group in the east pant-hoots and waas. 
EV embraces CH and grooms him. 
1130: I have left the group and moved above the forest 
line into open grassland. At the head of the valley, 
several chimpanzees are also leaving the forest and 
travelling through open grass on a steep slope , 
tOl"ards the crest of the escarpment . There appear to 
be 7 adult males and they pant-hoot in chorus 
from time to time. Eventually they leave the valley 
by crossing the Rift escarpment. 
By following them and approaching them , I 
confirmed that they l'lere indeed unhabi tuated males 
unfamiliar to me . 
1315: On the way back I note that my large party has scarcely 
changed position. 
( This seemed to be an instance of a small party in the outer 
part of its range avoiding a large party near the middle of 
its range. As in example 2 , it was a young male ,,,ho displayed 
most persistently tOl'iards the strangers , '~hi.le the high-
ranking males stayed put). 
* * • * • 
The approximate range boundary shown in fig. At is 
based on my own observations of parties turning back when 
they reached a certain point. If we examine the composition 
of the parties observed in this boundary zone , we find 
that the number of adult and adolescent males per party 
ranged from 1 tQ 14 with a median of 6 (for 14 separate 
observations ) . The median number of males in parties 
observed any\'ihere ( including the above instances) 
was 2. The probability of this discrepancy being due 
t o chance is very low. 
This suggests that males are more likely to 
visit areas outside their normal range if they are in 
large parties than in small ones. 
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Appendix II. 
Relations bet\V'een the northern and southern subcommuni ties 
during 1971. 
23 1 
The splitting of a chimpanzee community has not been described 
in detail before, and the following account describes some of the 
changes which occurred during 1971. Firstly, the general trends 
are outlined, and then some illustrative encounters between 
northern and southern males are described. 
i) Movements and associations in relation to food and other factors. 
At the end of January 1971, camp attendance declined markedly 
and it was soon discovered that very large aggregations of chimpanzees 
were spending most of their time in dense thickets on top of the 
ridge between Kalwmbe and f.tkenke valleys (see map, fig. 2.1 or 
fig.A1) where there was a rich crop of the fruiting vine 
Dictyophleba lucida. Throughout February and early f.larch , most 
of the N and S males were commonly seen together in this area, 
together \d th many females. At least 5 different females lV'ere 
sexually receptive for various periods during this time, and 
at least two oestrus females were present in most observations. 
This, besides the food, may have contributed to the large 
aggregation size. 
By mid-Narch, Dictyophleba was no longer being eaten. The 
rains were coming to an end, and from then until the end of June 
chimpanzees were feeding mainly in \V'ooded grassland. Foraging 
parties tended to be smaller; nevertheless, southern males 
visited camp more often than in the previous three months, and 
were seen no less frequently with northern males. 
From late June to mid-July, a rich crop of ~10nanthotaxus 
poggei berries brought together northern and southern males in 
f.~enke valley quite frequently, although southern males 
rarely visited camp. 
During the latter part of July and most of August - the 
middle of the dry season - the fruit of Parinari curatellifolia 
,,,as abundant on the lightly wooded ridges bet,V'een Kakombe and 
f.tkeru{e valleys, and this continued to provide a meeting ground 
for medium-sized parties of Nand S individuals. By the end 
of August, this food-source was exhausted. 
In early September the fruits of Ficus vallis-choudae and 
Pseudospondias microcarpa lV'ere ripening in the bottoms of 
the valleys. The northern chimps seemed able to find ample food 
in Kal{ombe valley ,V'i thout having to make the long hot climb 
over the ridge into f.ll{enl{e . The southern chimps lv-ere presumably 
spending most of their time in ~{enke and Kahama . 
A significant event in the S subcommunity was that Mandy 
(a middle-aged female) came into oestrus for the first time in 
6 years. She seemed to be very attractive to all the males, and 
when receptive she was commonly accompanied by all or most of the 
S males. 
Thus on the few occasions when the S males visited Kakombe 
valley, they all . came together in a cohesive party , ,d th Mandy , 
and all returned south together. Similarly , when the northern 
males ,,,ent s outh and met southern males , they often found 
them in a large party. When a large party of southern males 
encountered northern males (in any part of their range) they 
tended to display-charge in parallel and cause the northern 
males to scatter, although after the initial excitement both 
sides usually settled down to groom or feed peacefully together. 
It was perhaps for reasons of security that northern males, 
when they travelled south, usually went in parties of at least 
five. Thus there developed a pattern of "expeditions" in 
l~hich a party of males from one flubcommuni ty left their normal 
range and travelled perhaps 1 km or more until they met males 
of the other subcommunity. At least 13 such expeditions \~ere 
recorded behleen 25th August and 7th November. 
Towards the end of October and the beginning of November, 
there was quite frequent aggregation and association of northern 
and southern males in t>fkenke and Kahama valleys. At the end of 
October, Mandy (,.,ho had been anoestrus for most of the month) 
came into oestrus again. On 7th November most of the northern 
and southern males were seen in Mkenke , ,d th Mandy, and that 
was the last encounter that was seen bet\~een members of the 
hro subcommtinities until 10th January 1972. For 4 \~eeks, the 
southern males could not be found despite repeated searches. 
On 13th December , the last day of this study, all the N males 
returned from a week's expedition to the north of their range; 
they \tent to the top of the ridge bet\~een Kakombe and ~1kenke, 
where they heard calls from Mkenke. They went no further 
south themselves, but called a fe\~ times; ",hen I \~ent further 
south I found the southern males travelling south'~ards away 
from the northern males. 
At the end of the study period, I could not have predicted 
that the two subcommuni ties ,~ould become separate communi ties. 
In fact, sporadic encounters continued up to October 1972 , 
but after that no contact was observed between N and S males 
(except that GO, the oldest and least sociable of the S males , 
occasionally made the journey north\~ards to camp). In early 
1974, the northern males started to make forays into Kahama, 
and were seen on two occasions to meet isolated southern 
males and attack them extremely severely (Goodall, pers. comm.). 
ii) Encounters betl~een northern and southern males. 
In the following series of summaries of field observations 
I have described encounters betl~een northern and southern males 
,d th particular reference to the interactions betlv-een the 
high-ranking males of the different subcommunities. 
Individuals are mostly designated by initials; members of 
the southern subcommunity are underlined (e. g . CH ) and 
females have their initials suffixed by the appropriate symbol 
(e. g. FL9). 
The first observation lV-as made by G. Teleki and quoted 
vd th his permission; the others were my own. 
1. Charlie intimidates Humphrey. 
20/12/70: Kakombe valley. 
232. 
CH joined IDt in a tree with ST and some females about 14 mins ago. 
He groomed IDf initially, and both panthooted several times in 
response to a group calling further south. So far, they have had 
no agonistic interactions. 
1126: £!! starts to display, branch-lyaving close to ml. HM , his 
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hair erect , jumps into another tree. 
1129: All pant-hoot. HM has been sitting squeaking for a few minutes, 
now he descends screaming and runs north away from CH. 
He hurries across a stream , 'ihimpering , then starts screaming 
loudly and shrilly. He climbs a tree, alone , and 
screams for 2 mins. , shaking branches occasionally , and 
looking alternately tmiards CH ' s group and another 
group to the north. He gradually calms down, feeds a 
little, and goes north. 
(Comment: This was the first time during the 1970-1971 study 
period that Irn clearly showed .any fear of CH. His prolonged 
screruning was reminiscent of an infantile temper-tantrum). 
2. Humphrey and other N males hide when RH and CH arrive displaying. 
I have recently found BM , HG , FB , JJ, ST , SF , SH, ]l1L? , JllF9 , FF9, and 
others feeding in broken grassy woodland on the ridge bet\ieen 
Kakombe and Jlficenke . All is peaceful, some play together. (12/2/71 ) 
1050: There are sounds of brerucing, crashing and stamping 
further east, and a single 'iaa call. FB stands bolt 
upright and stares east. HH, CH , and GI arrive displaying. 
When I look round , all theN chimps have vanished. 
1051: HH and CH display back again, FB appears, only to flee 
screaming from CH. Young males scatter pant-barldng as 
HH and CH display to and fro. Wli and DE arrive from east. 
1053: l¥hen HH and CH stop displaying , others emerge from bushes, 
HG grooms with HH and CH. 
1057: I see HIll in a tree 20 m away, looking at the grooming males . 
For the next fe'i minutes, there is relative peace, HH and 
CH SToorning and panthooting occasionally in reply to-others 
Calling nearby. 
Gradually, hesitantly, ITh1 approaches HH and CH, stands 
looking at them. 
1107: HIll reaches out a hand to HH , hesi ta tes, touches I-HI's scrotum , 
withdra\vsj HH moves away afe", steps, CB and BM both groom 
I-m. 
1108: As GG<;> arrives , DE displays, Hr·1 displays into a tree, HR 
displays into an-adjacent tree, CH displays beneath them. 
1110: CH displays beneath RH and HM j RH ignores, BM squeaks 
and approaches HH. -
RH descendS-and travels down into ]\~enke , CH and some 
otherS-follow. Hl-I stays behind and is not seen NUl{ again. 
3. BM meets HI! and CH in large diffuse party, no overt hostilij>y. 
5/3/71i Kakombe valley , high up south slope. 
ml joined HG , IIC , FB , EV , FG, DE , GI, PS? , AT<;> , lK9 about 50 mins ago , 
'fithout displaying . Since then-rheY-have all been sitting in trees, 
mostly resting or grooming. 
1656: HM et al. panthoot loudly in response to calls higher up 
slope. HG leads group towards the calls. 
~703 : HIll panthoots excitedly as he feeds in dense Dictyophleba 
r -
vines. HH and ~IK can be seen feeding 5 m aliay. 
1715: CH appears , looks up into HR ' s tree, foodbarking. ml 
gi ves loud squeaky barks as he lool~s at them. All 
squeak and bark as they feed . 
1733: ffi.t goes to feed 20 m from IIH and CH. 
1801: HH stops feeding and lialks upslope. ~n(, HG, H~I join him. 
HH starts to mal{e a nest in a low tree. ml panthoots and 
begins his nest within arm ' s reach of HH ' s. HG mal{es 
a nest practically touching HH ' s , but CH nests about 15m 
alY'ay. 
(Comment: ffi.l seems to show more affinity with HH than \Y'ith CH) 
4. Humphrey leaves group when Charlie displays near him. 
26/3/71: Mkenl{e . 
Yesterday , ill1 , HG and ~~ travelled from camp round the lake-
shore to the ridge bet'Y'een Mkenke and Dusambo valleys , where 
they nested. This morning , they travelled towards a group 
calling in ~~enke valley. To reach the group , HM and ~~ 
climbed a vertical 30-foot cliff , so I missed the greeting 
interactions - there was some hooting and displaying. 
0845: I find ffi.l , r.~ and DOS? in a low tree in the middle of 
an open space . CH , HH , GO , DE , FB , SF are sitting 
around. -- -- -- --
0849: DE displays and chases SF? 20 ID a\Y'ay. CH starts 
branch-slY'aying on the ground 10 m from HM , charges 
towards him, and then charges obliquely past his 
tree. ml with hair erect descends quietly and lY'alks 
steadily away from the group. He keeps walking for 
about . 5 km , feeds alone and in silence for half an 
hour , then travels north into Kalwmbe and vmsi ts camp. 
He spent most of the next t,Y'o days alone , 
although companions were available. 
5. Encounter betlY'een Nand S parties. 
3/4/70 : r.n{enl~e . 
HG , MK and m1 travelled south from camp~and over the crest of the 
ridge they displayed into a diffuse group including FB , FG, JJ, SH, 
and ~, at 1122. They called from time to time. 
1134: Calls from a group further south , including CH. HM panthoots. 
He grooms with ~{ and FG for several minutes:-
1208: r.~ descends and FB , FG, JJ, HM in that order folloli him 
s teal thily southwards lY'i th hair erect. 
1214: All display ahead into dense shrubs , meeting HH , CH , DE, PLS? 
and perhaps others . Males display in all directions. FB runs 
away screaming , HM displays «way from CH \yho is also display-
i ng. Hr.! sits 10m away while ~~ , CH , andlm groom together. 
MK stayed with HH and CHas they travelled down 
into ~IkEmke j HM could be heard pant-hooting as he took 
a different route , getting gradually further away. 
6. Hugh visits camp alone, and is apparently submissive to HM . 
22/4/71: Kakombe. 
0746: HH walks into camp \'li th hair erect. Only FL9, FT, GK9 
are there. FT pantgrunts and grooms him, he copulates with ill(9. 
0754: HH walks out of camp to fit, \'1ho has just arrived alone and 
IS sitting on the path. HH approaches briskly with hair flat 
and pant-grunts mildly as-he reaches BM. HM rises bipedally, 
hunches over HH (hair erect) and grooms him briefly. Then 
HH leads HM back to camp. 
0758: fit charges and slap-stamps through camp, HH pant-hoots. 
15 minutes later, after no further interaction, HH leaves 
camp alone and travels fairly directly to Mkenke , \V'here he 
rejo'ns the other S males. 
7. Hugh visits camp alone; Figan fo11o' .... s him out and attacks him. 
(See Appendix 111.3 for description). 12/5/71. 
8. A party of S males surprises s ome N males \'1ith a mass display; 
the combine to make a circuit of U er Krutombe an area 
they seldom visited. 6 8 71: Kakombe. 
fit, HG , MK have been foraging in grassland just on the north side of 
the ridge between Kakombe and ~1kenke. AT9, NV9, JJ and FB are not far. 
1254: FB and JJ arrive along the ridge crest, panthoot and drum as 
they join the three males. ~n(, HG, JJ move towards a small 
wooded hill on the ridge crest, HM and FB follow more 
slowly, out of sight in the long grass. 
1300: ~~, HG, JJ are picking up fruit on the ground at the edge of 
the hilltop wood. Suddenly , ~ tenses with hair raised, 
staring into the wood. Out of the wood come CH, ~, ~, WW 
displaying silently and parallel, drag~ing branches. 
MI(, HG, JJ hurry up trees, as the S males halt near them. 
HG descends and grooms briefly with CH, then CH and HH 
display through the grass and meet mlland FB out of sight. 
HH stays to groom with fit, but CH soon rejoins the other 
males. G1, SF and MD<? arrive, from the same direction as 
the other S males . 
1323: All travel eastwards along the ridge, gradually veering 
north-east into upper Kakombe. No detailed observations 
could be recorded, but there was some displaying and 
screaming involving the high-ranIohng males, and CH and 'lW 
dropped out of the group and remained on the ridge. --
All the others crossed upper Kakombe in a silent, orderly 
file and spent some time listening and looking into the 
northern valleys (upper Linda and Kasrutela). Then most of 
them turned southwards again and came down through camp and 
up the southern ridge again. 
Early next morning I found CH and \'11'/ where we had left 
them on the ridge, and they were soon joined by HH and ml 
''1ho had probably nested together. IDt was subdued and left 
the group \'1hen HH and CH started travelling into Mkenh:e . 
9. S males come north; CH possibly attacks HM mildly. 3/9/71: Kakombe. 
~, GO, DE , ~, And SF arrived in camp together, all received 
bananaso There was no aggression. They groomed together for about 
2 hours, during which they replied several times to a group 
pant-hooting further east. 
1129: Panthoots from east; all sit up and look east, then 
they panthoot with hair erect and charge east, \V\'l leading. 
They meet a diffuse group of N males and females further up the 
valley. There is some displaying and excitement, but the main 
point of interest was \.,hen ID1, HG and FG arrived some time 
later. CH was then feeding in a tall tree \t/i th EV and GO: 
1155: As they near CH's tree, FG holds his o\~ scrotum, HM 
squeaks to hiii'i':" ID1 with hair erect climbs the tree, 
approaches and holds CH's erect penis. One of them 
squeaks and then they-Separate and feed. 
After about 2 minutes, CH with hair erect swings 
down and apparently kicks HM-in the back. ID! screams, 
and sits squeaking for a while. 
1211: CH with hair erect feeds about 3m from IDI. Others panthoot, 
CH moves about \d th hair erect. 
1212: CH comes tmtlards HM again, JU.1 descends rapidly with hair erect. 
1215: ~{arrives, a grooming cluster involving most of the males 
(except FG) forms. IDI and CH do not groom each other at all 
or interact in any other way, and stay on opposite sides 
of the grooming cluster. 
1241: HM walks a\vay northeast out of sight, most N males go \vith 
him. The S males move gradually S together. 
10: A small of N males turns back on hearin calls of S males. 
19 9/71 '? /'IIk.~I\~ 
0755: I meet FG and MK on the crest of the ridge bet,.,een I-Ikenl{e and 
Kahama, and ST and HM just coming out of Mkenke behind them. 
They have been silent so far. 
0800: They turn back into upper I-1kenke and feed for a ,.,hile, making 
no sound but soft grunts. After feeding, FG, ~n( and ST 
start back towards the ridge crest, but HN does not folIo,." 
so they wait for an hour, ~K and FG grooming together. 
1001: HM at last comes towards them and they travel back to the 
ridge crest, FG leading and HM in the rear. 
They wait, listening and looking, for 40 minutes , but 
hear no chimp calls from Kahama. They do not feed. 
1043: ~1K initiates movement dOl'ffi into Kahama. They stop and feed . 
FG seems impatient to go further south , and once or twice 
sets off s outh, but turns back when the older males do not 
follow. 
1137: FG panthoots and stamps up a tree (the first sound they have 
made in Kahama.) Immediately there is a chorus of panthoots 
and waas from Kahama stream, about 1 km further s outh. 
These sounded like the S males, and I sa\" the S males nest 
there last night, so HH and CH are probably there. 
The N males allhave hair erect. fn.1 gives a short 
squeaky ''1aa, FG squeaks , they are very tense. After a 
fe," minutes they resume feeding. There are a fe,,,, more S· 
calls but no N replies. 
1204: MK ,.,alks back northlqards tm.,ards the ridge crest, the others 
fo11o,"/ . They feed for more than an hour , still overlooking 
Kahama . 
1322: The 4 males cross the ridge crest and sloldytravel north,.,est 
back into ~tkenl{e. Across ~1kenke stream they spli t up at about 
1530. ~1 and FG reached Kru{ombe very early the next morning . 
11. Expedition by N party to Kahama j HN shows avoidance of HIf and 
CH , and leaves party shortly after meeting them. 
26/9/71: Kakombe. 
In the morning , FB and AT9 arrived in camp together for the first 
time after a 4-,.,eek consortship. After some excited greeting inter-
actions , FB led IIM , HG , ~n( , JJ , FG , FL<;'> , Fl' , FF9 south,.,ards into 
and across f,tkenl{e. 
1252: FG initiates movement from a feeding tree to a position 
overlooking Kahama . All sit and listen, some grooming, for 
half an hour , but no calls are heard. 
1321: They travel dmm into Kahama. There is a diversion when they 
see a strange adult <;.> (apparently the same one ,.,hose infant 
was eaten by ~IK , illl , FG and others 11 days earlier. They 
stalk her ,Id th hair erect and display tm"lards her, If?t 
attacl{s her severely in a tree and they all display noisily 
around for a few minutes. 
1410: They have been travelling quietly and cautiously south , mt 
right at the back of the travel line. At the top of the 
next rise, they wait, resting or grooming, for half an hour. 
Still no calls are heard. They feed for a while in silence 
for another half-hour , during which FL<;'>, ?T , and FF9 
(who had lagged behind) catch up. 
1516: HG initiates s outh""ard travel, HM stays in the rear. 
1531: Entering the forest by Kahama stream , all males have hair out. 
HM touches FE ' s genitals and grooms him. As the~ move further 
into the forest , all males are close together , hesitant, 
silent. ( 1538) HM again touches FB 's genitals. 
Then CH panthoots and drums ahead , out of sight. 
A few of our males give short squeaky waas and one 
panthoots tensely . During the next few minutes there are 
sporadic panthoots from S males. 
1549: Across the stream about 20m a'V'ay , CH stands ,d th hair erect, 
lV\'l clutching CH ' s genitals . HM sits and stares at him. 
1551: MK and illl display obliquely east, away from CH. They meet 
some of the younger S males and females and display at them. 
1558: FB , FG , MK , ID1 travel southwards now, in the direction of 
CH et al. ,.,ho are now out of sight. Just after they have 
crossed the stream, they meet HH and CH displaying tm.,ards 
them. HM , ~1K , FB , FG ,.,ith hairerect leap up trees. 
!!!:! displays i nto IDI ' s tree and ID1 climbs as high as he 
can. FB now descends screaming , and HH and CH with hair 
erect rush towards him. FB is mounte~by HH-and embraced by 
CH; they may not have seen him for a month. I-m gives 
excited hoots or barks from the top of his tree. \vw and 
~~ embrace mutually , CH kisses , embraces and groomS-~~. 
1602: All travel southwest , up the next ridge • . CH with hair erect 
overtru{es IDI and blocks his path , lookingback· at him. 
ill! makes a detour and CH repeats this , facing HM with hail! 
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erect and hunched shoulders. HM steps aside and then holds 
\-1W 's genitals, £!! ~'1alks away. 
1604: fIf.1 and CH panthoot, ''1alking parallel. 
1605: f~1 approaches CH during travel, and pats CH's scrotum 
vigorously. CH--gTins ,.,ith bared teeth. m1and others 
panthoot, cfidisplays away from HM , and all stop 
to feed. 
1615: HG initiates further travel south\'1est, up the ridge. 
1616: ID1 goes along the ridge to feed in a tree away from 
everyone else. HG, FL9, FF9 illId FT join him for a while. 
1629: HG, FL9, FF«, FT leave H1vl to join the main party, \'1hose 
members are collecting on the ridge about 40m away. 
Hr.1 starts to follow, then stops as HH and CH display 
as they too join the main party. HM sits quietly and 
watches the others as they travel over the ridge and 
out of sight. I follo\'1 them and do not see m1 again 
that day. 
JVIK , HG, FB, FG , JJ, FL9, FF9, Fl' , HH , CH, DE , g, 
U\1, and SF travelled south to Nayasanga stream and then 
returnedto nest in Kahama. This was the furthest south 
I ever followed the habituated chimps, and it looked like 
a border patrol ( only 2 days earlier, 6 southern males 
had fled on hearing "strangers" calling in Nayasanga, 
but the added company of the N males may have emboldened 
them. 
Next day, the northern males returned to camp 
in pairs travelling separatelYj JJ and SH at 0850, 
ill1 and GO at 0900, FB and FG at 1425 , and fl.1K and HG at 
1735. FL9, FF9 and FT were also seen in Kakombe that day. 
12: Northern party makes expedition to Mkenke j HM leaves them 
before they meet the s outhern males. 
11/10/71: ~ntenke . 
HG , HM, ~n{, FG, JJ and SH set off from camp and travelled south 
together out of Kakombe. As they came up to the ridge crest they 
panthooted and drummed repeatedly, but when they neared the 
crest they were silent and m1 stayed '''ell in the rear. 
0949: All grunt as they start feeding in 1·1kenke. ID1 panthoots once, 
other,dse they malte no loud calls. They travel further into 
Mkenke and feed by the stream. 
1050: NK , FG, JJ, SH leave ID1 and HG and go further south, but rest 
on the south side of the stream. 
1125: There is a chorus of panthooting and drumming further up the 
valley, about 100-200 mj the southern males. ~n{ et al. sit 
up, alert . 
1129: More hoots and drumming from east - all 4 males hurry east, 
panthooting and drwnming themselves. 
1130: As the two parties meet, the adolescent males SF and SH are in 
the lead. SF with hair erect hunches over SH , then all N 
males climbtrees as HH and CH arrive displaying, follo\"ed by 
DE , Wti and GI. Afterquite alot of displaying by the S males, 
~n{ greeted HH and CH (they embraced and groomed him) anqkhey 
fed together:- HG JOIned them too, but HM was nQt seen again. 
13. A ~arty of N males plus Goliath travels to Kahama , 
where they are surprised and routed by the S males. (18/10/71) 
ST , FG and me set out from camp , ST initiating and leading 
south'''ard movement . On the '''ay up the ridge they met first 
JJ and then HG with GO (FG attacked GO briefly when they met) 
and all six travelle~together acrosS-Mkenke. There they met 
D09 , stalked her and displayed at her. They left her and SW? 
'"[Who had followed them from Kalt:ambe) in t·tkenke. 
As they entered Kahama it began to rain but none 
displayed and they travelled in silence. Half-way into 
Kahama they met ME9 and MD9 , stalked them ''1i th hair erect 
and displayed at-rhem, S~and JJ attaCking ~m<.? mildly. 
Then they left the females and travelled on to Kahama stream. 
When they entered the Kahama riverine forest, it began 
to rain heavily and the six males performed spectacular rain 
displays intermittently for 20 minutes. They were almost 
completely silent , FG panthooted only once. 
1316: The rain stops and they travel east up a steep slope into 
open woodland and grassland. 
1357: They climb a tree ,,,i th a good vie,,, up and down the valley, and 
feed. 
1405: After peering intently uphill to the northeast, Satan 
quietly descends and walks dmmhill. HG peers and hurries 
out of the tree after ST. The other four males drop out of the 
tree and flee silently into a thicketed ravine , as there 
is a single' waa-call from a party of chimps a long "lay 
up the slope. 
About 5 seconds later, HH , CH, SF , GI , \,Tli , DE come 
displaying dm'ffi the slope at great speed , silently at first 
but breaking into hoots and waaS as they reach the spot so 
hurriedly vacated by the N males. They display noisily over 
a \dde area, . _. apparently searching for the N males. 
After several minutes , the N males call from the 
opposi te side of the ravine, and '''hen t he S males get over 
there they find only the old males GO , HG and ~~ . FG , 
JJ and ST are not seen again. I:lTiI attacks ~1K but othenrise 
t he greeting i nteractions are friendly , and I leave ~n( and 
HG feeding peacefully with the S males. 
l'IlPcndix :m 
Examples of flttt>ck 1l1ustratinr. points mentioned in chapter L,.5. 
marginAl numbers 1ndJ.cate time (mina) from atart of aeu.uence. 
2.40 
(1) Encounter attnck, follo \>l Q.d by the victim "enlisting Gupport" of 
Il third pHrty, ::J.nd fina lly a "reassura nce" internction between 
a ttacker e nd victim . 
rike, T'vere u a nd two other mn.l as ar~ in crtmp. 
lfumphrey arrives, cha~ng wi.th hAir erect atrnight towa rds l~ike. 
lJ, ike p-:J. ntbarks, the other pllnt-grunt I:'.nd scntter. 
Humphroy throws n ~tone at r i ko, misses, then attacks him, bitinc 
him behind the neck and rolling him about, and displa ys away. 
r·\ike Gcrcarr. a nnd. runs to Evcrad, together they cha rge at Humphrey. 
Humphrey confronts them, danc i ng bipeclllly Md ~Itl.ving Il stick over 
his head, then turns and dicplRYs away nnd hurries up a tree. 
;':Verod squealw nnd mounts /li ke, then moves a.way as lfumphrey descends 
tree. 1-iike pant-erunt8, pa nt-barkfl, L>Cr t'lDma and crouches as 
numphrey mounts him with pelvic thrusting. 
Then both si t up and ll;ika sta rts to groom FIumphrey. 
together for about two hours. ' 
They groom 
(2) ~ult1ple attack series durinf meat-eating . with alternation 
betwee n L"\ttack and "rer.l S8Ur£lnce" by one individua l ( Hu.f5£). 
111ia took place three hours after a very large eroup had killed a 
colobua monv.oy. ~:ikc nnd Golin th were now tllO only members of a 
reduced group who still had portions of meat; Hueo t De, c.odi, and 
',-iilly v/ere clu6t~red round them, scavengine or beg ;inlh and 
Humphrey and Charlie were not far away. 
Go11ath has thelar~est portion; be took it away from Hugo 
about an hour earlier, 8.nd Eugo haB been begging ever since, with 
little ouccess. 
01: De displays towards Codi, who stamps up n tree past the meat-
eaters, who are on /). low brRnch. \,'illy 6crCllms, he and Hugo 
doscer. d. '.iilly finds a scrup of r.1cat on the ground. 
02: HUBO climbs back towards Colio th, and S""llYO with hair Greet. 
Golin th 8cremns. embracing Hueo'a nock with his legs. 
De displ&ys, st~mps up tha tree, hits Goliath, Colir.i th and 
~iikc both fall screa n:ing to the r:round , Do ntDmp s on I ~ ik e 
and ehnr606 away • 
. !-iumphrey charges back to the group . s lapping ond stamping _ 
Eugo \dth he.ir erect jUT:1 PS a bout in front of Oolin th, cllaking 
bushes. Co111lth touches r ikets scrotu~) , Qcream t;; . nd arft. -
waves at Huge. Hugo attacks Gol1nth briefly, then ch~5es 
hi~1l around ~:ik~. who i t;nOrUE,. GoliD th scr~.:.'.;r.ing Htill, De 
and Humphrey diSj"·lny peripherally. 
Charlie charges back, hair erect, ~ikc bipodal-swaegers at 
him but Charlic a ttDcJ\ [J {"'oliath briefly, them !'Iike Ilttacl<s 
££.l~, menmihile Pugo .nttacke \':'111,Y_ 1'"111y and Golinth 
scream. Golitlth sits bet\~f'en ?'ike a nd ITugo, 8.ltern.'ltely 
ps ttinJ:: t~1ke and ecrew:ling and hi ttin[~ branches towards Huge, 
t<!ho ~hieldo M.B filce nnd hoots deeply. HU Ge> kisses Ilnd 
~~br80&8 Goliath. 
031 Go1inth puts a hand on T! ucot s heael, ki sses ond c:, .hnces him, 
atops 6cronming. Both travel 81m-:1y \Vi th reat of ~roup. 
l:uGo hoot,;; softly with hnir erect, bipElda1-Bhf.l t3!~erst shr.kcs 
bushes, jumps about ODd nttucks Goliath. . Charlic also hits 
Ciol:lath wh o SCrec.:7IB in [l chokinG r.:::'l nnor flnd arm-vmveo at l ' U t~O. 
Hugo shields his face \-Jith a n arm. 
Goliath extends 0, h:l no to liueo t draws li ugo ' D head tO~Jard6 hi r:J , 
they kiss mouth to mouth. Hugo pant-hoots in Go1iath'S face. 
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A fi e;ht breeks out nearby ; Humphrey displays and breaks it up. 
fruGo, ? : il<~e and others pCIDt-hoot. l ~uro st: vkes branchos a t 
Goliath agnin, Ooli;~ th extends a hand to Hugo and pots inside 
fiUE:0's mouth. Th~y climb a troe toe;ether, a nd kiss mouth to 
mouth with little .squeaks - meanwhile fi ike and Chnrlie aro a lso 
kissing mouth to mouth. . 
The outcome \-;as that Golia th retained his meat; Huge bogged 
for ten minutes more and then "ent o.wa. 
(3) A delayed encounter attack 
01: Hugh en tars camp nlone. Fi gan , Hugo, Sa ton, ,Sherry nnd Nova 
are there. · 
f ignn erects hair, Ilugh ~ives a slight grin and goes to Hugo, 
\rJho grooms him briefly. 
04: Figlln 'filth hair erect Gtruts st.iffly towards Hugh + ~lugo, than 
veers Dwny and sits in some bushes. HUSh c11~b s n tree. 
06: HUBO leaves carr,p and Tiugh follows. AI3 Hugh walked past Fi gan, 
Fi eon turned his head away. 
De diaplays past them, 10-12: Fignn cntches up with them. 
pe ral1el to their pa th, twice. 
than pant-hoots deeply. 
Hugh gives some squeaky barks 
15: Fignn disp13Ys past Hugh, 5 m away. liueh "Ians Ilnd arm-waves and 
chases him a short way. 
16 ... 23: Eugh climbs 0. troee nnd fiolfgrooms. I!ueo feeda di~-
interestedly 1n another tree. }~[o.n displays four more time, 
l!,'o ttinf, clo:::;er to !fu e;h e~ ch time, until he is in thEt snmo tree. 
llugh juut sito, rarely looking at Hgen. 
24: Figa n brnnch-owDYB in liW·h t S treat th en lcnpn at Fu.!\h und they 
e;rapple briefly. fiugh ecrear.ll3 anddropG from the tree. F'igan 
displays ~way and HU~l chases.him, screaming. 
251 Hue;o descends from his tree, pant-hooting; lIugh ocrcwna again, 
and follows Figan flome distance through the trees. 
32: Figun follows HULO away north. flugh goes south and they don't 
meot again tha t d~y. 
(4) I ncidental nttDck during 8. diepllJy 
Fabcn, Figan a nd Fifi - all siblings - have been travelling 
together for" over three hours. Evered has recently joined them. 
01: Fnben pant-hoots, Fi~on leaps frota hie treQ disp1aying, Jt::vored ' 
(who waG sitting on .the ground balow) screams and a voius, I-ab en 
charges after figan . 
" 
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02: Faben has p::lssed Figon, he climbs El. tr0e and \fa its. 
04. Fignn hairout passes Faben's tree, starts displaying, cbur~e6 
ahead plmt-hooting. l'vered squeaks. F'abem dcocenda, cha rges 
after Figan, and hit s ? ifi \vho iD in his \lny. Firi squeaks, 
then 1I.'himpers to l.,vered. 
In this cess, Faben aca;;;ed to be dilliplay1ng in responso to his 
brother's displays. 
(5 ) Isol~ ted ~tt8ck 
Humphrey has been foraging \.Jith a scattered group of feUl~lea~ one of 
.. hom is Nova. She has been with his group for 1/(! h. 
01. .F1gan end Gilka join the group; Gilkll with oestrus s~,elling. 
Humphrey, hair erect. 8006 towards Gilka; she psnt-grunts and 
avoids. 
He continues feeding. 
031 Fig21n has beir erect, Nova pant-grunts to him. 
041 r:umphrey .. 1 th hair erec t w~,lks towards llue;o, Fisan and r·:OVEl. 
Hugo pant-grunts and touches his b~ck, Figan moves away. 
Uumphrey chareea at Nova and attacks her, pounding snd kicking 
Elnd rolling her for about 10 sec, &hG scre[,ltl1S and ho displays 
away. 
Both Fig13.n and Nova pant-grunted occasionally to IIumphrey after 
t his. lhey all nested together. 
( 6 ) /',ttDck r o11ol,.'1ns unsuccescful copula tion 
0 1, Humphrey with hair orect courts G1lka, squatting, swaying, 
fluiling palm-fronds. 
02, Gilka presents, Humphrey penetrates and thrusts El few time f; , 
then she pulls away. 
03: Hurnphroy· 0 courtship diapl<'!y continues. 
04: Gilkl.l prescnts, Ilumphrey thrusts but !lppeDrS not to ejacula te. 
05, Fumphrey flails fronds ut Gilka, she presents and he thrusts 
two or thre& timos, then she pulls away squeaking. 
06, 'rhe Bume happens. Gilka crouche.s the other side of tl tree; from 
Humphrey. She seems ' to keep this tree between them most of the 
time. 
07 1 Humphrey fla il s, 6qUtlt t ting , th en ri ses a nd bipedal-sl ... a ,rt,gcra, 
tries to push Gilka firl3t one WDy then the other way round the 
tree, she crouchee , Gcrear:Jing , D.nd he starts to 61El J? her on the 
b(lck. Ee kicks her and stumps on her, drae;s her sever8.1 yards 
doWi1 SI. elope, rolling Ilnd bitinr, her, then chorecs S\\'uy, fh.H-
ing a frond, and pant-hoots and arumo. 
satan, \olho has been sitting nearby all the time, does a very 
brief flailinr-; displ ny , Gilkz;1 screams and climbs 8. tree. Bhe 
has So cut about 5 cm lonE': and 1 cm deep in hClr oec;trus ~\"elling. 
presurr!ably inflicted .by l;umphrey's bite, It does not bleed 
much , howovor. • 
08: entan and Oilkn lezwc t he group to(5;ether. 
. .. " 
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(7) ".ttack on 0 cliimp who hil a ju:>t di:.:;pb .yed 
Mikp. and "Nored are members of a l~r~e ~roup movin~ down El steep 
slope into 1':TJ.kombe valley; it is not known ho\-; long they h,'lVe been 
together, but they hnve been in this r;roup for nt lenot ~ h. Cl,bout 
* h earlier, I::Verod had cha sed }:ike. who scrof.!ll1ed ond fleel.) 
rvorod displays past !' ike from behind, very cloce. ]·like wa(:;l.S a nd 
screams and chases J..,vored t grabs him and bites his back, 1vered 
cont:lnues di~3playing down the slope. 
(8) Si multa neou6 atta ck by t wo males 
A 1aree ~~oup of m~les is sitting peacefully on n !orested ridg0-
creot; they include HUSh t :"':harlie t Go1ia th t IdIly, 11ike ond Lvored. 
A feC'lole \-/ho is \<11 th the 8rouP l)!~nt-grunta to Fi glln, ~/ho has just 
arrivod. F1{1:D.n sits somo distance from the other mr.lco, and may be 
unable to ace Hugh Clnd Chorlie throueh the undergrowth. 
Eugh MU C:hllrlie both cha r c e out of the busheG nt once, and atta.ck 
Ifi tian. \;' i11y and others jo:i n in briefly. 'rho attrlck is quite 
sev era, llnd fienn 8etc tl1rolm about D lot and ocrCOlTIn loudl.y. 
Fig.:m broakG away and rllns up ca tree. 1.>'111y di splays &'ilay and 
stanlps on Gol:l.ath t wl lo \-/iU:i doing nothing. Charlie ch!lrges a short 
distnnce. l-like displays tO~1arda Goliath and also stanip6 on hir:1, 
Go11a th screru1S. Hush bipcclal S~/D.r;~er8 a\'my from r:il<e, thon liu rp 
and Charl1e display alter r:ike, r ig:m starts 5crenming aSllin, ~ike 
displays I;l.way into a true, ·, .vered with hHir erect chases him, ;':;ik~ 
6Cre~T.S and f1ees. 
'fhis event occurred 5 months r':!ftcr the nttack by Figfln on ~~ueh 
described abov e in ( 3 ) . and ohov/s that Eu gh was (Still able to defeat 
F1gan \'Ihen supported by Charlie (who was thoueh t to be r~ugh' s 
sibling) . 
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Appendix I V a 
Frequency of non-vocal displays performed by adult males 
in each other's presence (data recorded in camp during 1970). 
Cell frequencies = displays by ~ in presence of column. 
MK HM CH HH FG EV HG LK FB DE GI \VW GO JJ ST 
MK 79 52 35 70102 87 66 49 10 31 26 41 49 55 
HM 26 - 18 22 59 56 76 57 36 "4 24 8 30 33 34 
CH 11 16 TI 15 22 26 10 12 '5 11; 9 10 12 8' 
HH 6 14 11 "7 8 9 "5"4 2"7 1 (; "5 "7 
FG 12 1 10 4 - 17 29 21 32 2 9 6""7 19 8' 
EV 7 4 7 3 10 - TI 8 9 1 8 3" "4 (; 9 
HG 10 11 8 6 6 6 - "5"5 1 10 3" (; (; 16 
LK 5 6 1 4 5 5 1 - 1 1 5 1 5 1 3" 
FB 9 3 7 2 10 5 8 5 3 6 3 ~ 4 7 
DE 4 5 3 2 1 3 7 1 4 3" 1 3" 4: 
GI 4 4 3 1 3 2 15""7 4: - - 3 2""7 
\v\v 
GO 1 
JJ 1 2 
ST 12 4 3 1 
1 
1 3 4 5 123 3 6 
1 4 10"4 5 2 4 6 11 
Total 
2~6 
169 
53 
24 
65 
32 
35 
13 
19 
8 
26 
o 
1 
38 
43 
Rank 1 
1 
3 
3 
3 
5 
8 
8 
8 
8 
8 
11 
13.5 
13.5 
13.5 
13.5 
Rank 2* 
1 
2 
3 
6 
4 
.5 
8.5 
12 
7 
8.5 
10 
14.5 
14.5 
12 
12 
Underlined frequencies mean that row performed at least :3 more 
displays in column's presence than column did in row's presence. 
Total = total number of displays by row male 
Rank 1 = ranking of row males on agonistic dominance (see Chapter 6) 
Rank 2 = ranking of row males on the number of column males who 
performed fewer displays in their presence. 
Correlation between Ranks 1 8< 2 : rS = +0.92 (p < 0.001) 
Appendix IV b. 
Data for vocal displays recorded during 1970, treated as above. 
MK HM CH HI-! FG EV HG LK FB 
MK 74 28 29 lA 37 63 69 36 
BM 12 - 15 3" 10 14 20 2c5 14 
CH 14 8 . 9 8 13 12 11 7 
HH 2 5 4 2 4 ~ 2' 1 
FG 23 6 10 6 20 28 19 59 
EV (; 5 4 13 3 - 14 "5 
HG 25 15 5 5 6 11 16 9 
LK 29 38 3 ~ 8 11 21 9 
FB 40 12 10 7 69 22 32 17 
DE 2 3 1 2 
GI 3 7 5 4 2 4 10 18 1 
\.v\~ 1 
GO 14 12 
JJ 13 4 
ST 3 1 
1 
1 
5 2 
1 2 
1 
2 3 6 7 
6 8 20 12 5. 
-:~1 
DE GI \VW GO JJ ST 
3 20 7:37 34 38 
1 b 3" 10"88" 
- --1 !2.2 3 10 3 
352 2 
3 12 3 11 18 16 
28 243" 
1 1 - 10 4 9 
1 10 1 10 6 8' 
2 6 5 10 13 21 
111 
1 2 ...1. ...1. 17 
1 1 
1 2 4 
a It 12 11 
2 4: 
Total 
263 
76 
43 
13 
95 
63 
52 
80 
147 
4 
32 
2 
25 
89 
6 
Correlation between Ranks 1 & 2 : rS = +0.58 (p < 0.05) 
Rank 1 
1 
3 
3 
3 
5 
8 
8 
8 
8 
8 
11 
13.5 
13.5 
13.5 
13.5 
Rank 2 
5.5 
4 
11 
3 
9 
10 
7.5 
1 
13.5 
7.5 
13.5 
13.5 
5.5 
13.5 
Appendix V. 
Dominance rankings of adult males. 
These are based on dyadic agonistic interaction data. The 
males have been arranged so that each is subordinate to 
all the males on higher levels , and dominant to those on 
low'er levels, but mayor may not have a clear dominance-
subordinance relationship with those on the same level as 
himself. 
1970 1971 
Alpha: MK 
High-ranking ID1 , HH , CH H~l , HH, CH 
Transitional FG FG 
Middle-ranking LIe , IIG , FB, EV, DE HG, FE, EV, DE , f.1K* 
Transitional GI GI, \M 
Low-ranking. GO , fI.'l, JJ, ST GO, JJ, ST. 
*NK's position '''as very uncertain during 1971. In January he 
was attacked by HH and FE, and was seen to pant grunt to FG, 
in February he was attacked by CH , in March by DE , in April by 
HG, and towards the end of the year by EV , \'fI,/ , JJ and ST. 
His social position was thus continuously declining. 
If we separate the 1971 subcommunities, each can be 
ranked more clearly: 
Northern Southern 
lfl.1 HH , CH 
FG 
EV 
HG, FB DE 
GI 
JJ, ST \ 1, GO 
2.45 
Adolescent males ,.,ere clearly subordinate to adult males and are 
not included here. 
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